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1.0 INTRODUCTION

This baseline ecological risk assessment for Sauget Area I in Sauget and Cahokia, Illinois,
addresses Dead£rgek surface water and sediment and surficial floodplain soils. Figure 1-1
shows the siteQpcus^The risk assessment follows the work plan for the project (Ecological
Risk Assessment Work Plan for Sauget Area I, Sauget, St. Clair County, Illinois, Prepared for
Solutia, Inc., St. Louis, MO, Menzie-Cura & Associates, Inc., August 12, 1999; Appendix A)
and notes where deviations from the work plan exist due to unanticipated differences in site
conditions.

With the agreement of the United States Environmental Protection Agency (USEPA)
Remediation Project Manager (RPM) Michael McAteer, the ecological risk assessment is
restricted to a portion of Dead Creek Segment F and the Borrow Pit Lake. Creek Segments B
through the upper portion of F are subject to a Unilateral Administrative Order issued by the
USEPA on May 31, 2000 to Monsanto Company and Solutia Inc. (Docket No. V-W-99-C-
554) pursuant to section 106(a) of the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 as amended, 42 U.S.C. Section 9606(a). The Order
requires the following response activities at Sauget Area 1 Creek Segments B and Site M and
Creek Segments C, D, E, and F upstream of the Terminal Railroad Association embankment,
which are located in Sauget and Cahokia, Illinois (Figure 1-1):

• Preparation of a Time Critical Removal Action Work Plan;

• Implementation of the Removal Action in accordance with the Work
Plan to mitigate the threats posed by presence of contamination in Dead
Creek sediments and certain adjacent soils and their potential migration
via overflow and flood waters from the Site;

• Removal of materials from CS-B (creek sediments, creek bed soils and
flood plain soils); CS-C, D, and E (non-native creek sediments only);
and Site M (pond sediments and pond bottom soils) in Sauget Area 1,
while minimizing adverse impacts to area wetlands and habitat;

• Proper handling, dewatering, treatment and placement of such materials
in the on-site Containment Cell;

• A plan for management of Dead Creek storm water during the removal
action;

• Sampling and analysis of areas where materials has been removed, for
the purpose of defining remaining contamination;
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• Placement of membrane liner material over CS-B and in all other
excavated areas where, based on post-removal sample results, such liner
is determined to be necessary; and

• Design of a containment cell which will provide adequate protection to
human health and the environment.

The Order requires Solutia to conduct these removal activities to abate a potential imminent
and substantial endangerment to the public health, welfare or the environment that may be
presented by the actual or threatened release of hazardous substances at or from the site.

1.1 Regulatory Guidance

The assessment follows current USEPA guidance in:

Ecological Risk Assessment Guidance For Superfund: Process For Designing and
Conducting Ecological Risk Assessments (USEPA, 1997); and

Guidelines for Ecological Risk Assessment (EPA/630/R-95/002F, April 1998).

Previously, the USEPA conducted a Preliminary Ecological Assessment of Dead Creek
Segment F, which essentially provides the screening analyses required in Steps 1 and 2 of the
guidance (USEPA, 1997).
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2.0 BACKGROUND

This section provides a description of Dead Creek, the Borrow Pit Lake, and reference areas.

2.1 Dead Creek and the Borrow Pit Lake

Dead Creek begins immediately south of Queeny Avenue in an industrial area of Sauget,
Illinois and flows slowly south through residential neighborhoods (Figure 1-1). Along most of
its length, the stream is bordered by a dense, narrow band of riparian trees and shrubs.
Homeowners have cleared to the creek's edge and have established lawn along several
sections. Creek Section B runs from Queeny Avenue south to Judith Lane, Section C from
Judith Lane to Cahokia Street, Section D from Cahokia Street to Jerome Street, and Section E
from Jerome Street to the intersection of Routes 3 and 157. Section F begins at the
intersection with Route 3, crosses the intersection, passes through a culvert at railroad tracks,
and continues to the southwest toward the Borrow Pit Lake. As discussed in Section 1.0, this
ecological risk assessment addresses Dead Creek Section F from the railroad culvert south and
the Borrow Pit Lake. Photographs of this area showing the predominant habitat types are in
Appendix B.

West of Route 3, the creek flows south and west through the American Bottoms floodplain.
This area contains active and abandoned agricultural land divided by levees and railroad right-
of-ways. After Dead Creek flows under the railroad right-of-way, it is joined by a stream
draining land from the north. ?

The Borrow Pit Lake is a borrow pond that was excavated during the construction of the local
levee system. The United States Geological Survey (USGS) map of the area (Cahokia)
indicates that the pond was dug to its current shape sometime after 1954. The pond is the
largest non-flowing water body in the area. Its shore is surrounded with mature riparian trees
and emergent wetland vegetation. During time of high water, Dead Creek drains the pond
through a pump station under a levee and flows into a ditched section of Prairie du Pont
Creek. The channel flows northwest to Arsenal Island on the Mississippi River.

During the site reconnaissance and sampling in September, October, and November of 1999,
water levels were extremely low in Dead Creek and the Borrow Pit Lake. Many areas of these
water bodies were dry with exposed mud. Fish and other aquatic species (e.g., frogs) were
concentrated in shallow puddles.

Section 7.2.1 provides additional detailed description of the habitat of Dead Creek and the
Borrow Pit Lake.
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2.2 Reference Areas

Reference areas for ecological risk assessment were selected during the ecological site
reconnaissance and during the main sampling event. Details of the selection are
included in the field report (Soil, Ground Water, Surface Water, Sediment, and Air
Sampling Field Sampling Report, Sauget Area 1, Remediation Technology Group,
Solutia, Inc., St. Louis, MO, O'Brien & Gere Engineers, Inc., September 2000).

The following criteria were applied for the selection of reference areas:

a) physical similarity to Dead Creek or the Borrow Pit Lake
b) location away from direct influence of industrial discharges, including major

highways.

The reconnaissance survey was carried out over a three-day period in September 1999.
The selection of reference sampling stations was discussed with Mr. Michael
Ondrachek of Weston, who served as representative for the USEPA.

Reference area 1 was a section of Old Prairie du Pont Creek near the town of East
Carondelet, approximately 3 miles southwest of the end of Dead Creek in the Borrow
Pit Lake. This section of Old Prairie du Pont Creek is a broad shallow water body
with a mud substrate similar to the Borrow Pit Lake. It is distant from any influence
from the site or other industrial areas, but is similar to the Borrow Pit Lake in that it is
near agricultural land. Two sampling locations were selected in reference area 1.
These are depicted on Figure 1-1; photographs are in Appendix B.

Two bodies of water in Monroe County, collectively referred to as reference area 2,
were selected during the main sampling event. These water bodies were
approximately 20 miles south of Dead Creek. It was not possible to obtain permission
to sample the second reference area selected during the reconnaissance survey. These
two water bodies contained one sampling station each. Reference area 2-1 was in Long
Slash Creek north of the culvert where Merrimac Road crosses the creek. This section
was similar to Dead Creek sectors B through E in that it was shallow and muddy.
Reference area 2-2 was a flooded borrow pit north of Fountain Creek and was similar
in depth, hydrology, and surrounding land use to the Borrow Pit Lake. These reference
areas are shown on Figure 2-1; photographs are in Appendix B.
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3.0 PROBLEM FORMULATION

The problem formulation phase of an ecological risk assessment develops the nature of the
problem and presents a plan for analyzing data and characterizing risk. The problem
formulation section of this assessment defines the assessment and presents a conceptual model
that describes key relationships between potential stressors and assessment endpoints.
Assessment endpoints are expressions of the environmental value to be protected at a site that
are selected by the consensus of the regulators, the regulated community, and state or local
concerns. The problem formulation for this risk assessment was presented in the project work
plan (Appendix A).

3.1 Conceptual Site Model

The foundation of an ecological risk assessment is the conceptual site model. According to
US EPA guidance, the conceptual model addresses:

environmental setting and contaminants known or suspected to exist at the site;

contaminant fate and transport mechanisms;

mechanisms of ecotoxicity and likely categories of potentially affected receptors;

complete exposure pathways.

Figure 3-1 provides a diagram of the Conceptual Site Model. It illustrates transport of
compounds from the site media through the potentially affected habitats to important
ecological receptors.

3.1.1 Environmental Setting and Contaminants Known or Suspected to Exist at The Site

The environmental setting is the aquatic environment of a shallow stream, broader semi-
impounded basin, and floodplain as described in Section 2.1 of this report. The compounds of
potential concern (COPCs) are selected in Section 5 of this report and include herbicides,
insecticides, PCBs, metals, polynuclear aromatic hydrocarbons (PAHs), and dioxins.

3.1.2 Contaminant Fate and Transport Mechanisms

In an aquatic system such as Dead Creek, various physical, chemical, and biological transport
mechanisms can affect the fate of COPCs. The COPCs listed adsorb onto particulate matter to
varying degrees. Therefore, the conceptual model addresses mechanisms affecting particle
distribution in aquatic systems. These include:

particulate runoff from the watershed,
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deposition in areas of sluggishly flowing waters,

erosion in faster moving stream segments, and

resuspension of particulates from the stream bed and over the floodplain.

Chemicals with lower particle affinities may be more subject to dissolution in and transport by
surface water. Increasing solubility generally correlates with increasing bioavailability. In
particular, metals may be subject to transport in soluble form, depending on their valence states.

The major biological mechanisms affecting fate and transport are:

biological uptake directly from environmental media;

bioaccumulation through ingestion of prey or media; and

biomagnification through the food chain.

Several of the COPCs are subject to one or all of these biological fate and transport
mechanisms.

3.1.3 Mechanisms of Ecotoxicity and Likely Categories of Potentially Affected Receptors

The COPCs may affect the survival and reproductive capacity of benthic biota, fish,
invertebrates, vascular plants, and wildlife. The categories of likely potentially affected
receptors for an aquatic system such as the Dead Creek and the Borrow Pit include:

The benthic macroinvertebrate community;

warm water fish (e.g., largemouth bass);

waterfowl (e.g., mallard) that feed on plants and macroinvertebrates (including shrimp);

piscivorous birds (e.g., great blue heron, bald eagle);

aquatic mammals (e.g., muskrat) that feed on plants and macroinvertebrates (including
freshwater clams);

aquatic mammals (e.g., river otter) that feed on fish and macroinvertebrates (including
freshwater clams).

Section 3.2 provides more detail on these receptors.

The possibility for exposure of terrestrial plants and wildlife to COPCs in soil or through soil-
based food chains was also considered in the evaluation.
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3.1.4 Complete Exposure Pathways

The USEPA guidance indicates that the risk assessment must identify complete exposure
pathways before a quantitative evaluation of toxicity to allow the assessment to focus on
COPCs that can reach ecological receptors. The likely complete exposure pathways in Dead
Creek and the Borrow Pit Lake are:

Sediment to benthic invertebrates via direct contact and ingestion;

Sediment and surface water to aquatic plants via uptake;

Surface water to invertebrates and fish though direct contact and ingestion;

Benthic biota (including freshwater shrimp and clams) to higher order predators (e.g.,
fish) through the food chain;

Fish and macroinvertebrates (clams and shrimp) to piscivorous fish, mammals, or
birds via ingestion;

Soil to soil invertebrates along the creek banks or floodplain via direct contact and/or
ingestion;

Soil to plants or wildlife along the creek banks or floodplain via uptake through roots
or ingestion.

3.2 Identification of Receptors

This subsection of the ecological risk assessment identifies the receptors (receptor species)
and provides the rationale for their selection as representative of the species that occur or are
likely to occur near the site. This subsection also provides an ecological characterization of
each receptor for use in developing the exposure assessment.

The selected receptors represent those types of organisms most likely to encounter the
contaminants of concern at the site. They include a reasonable (although not comprehensive)
cross-section of the major functional and structural components of the ecosystem under study
based on:

Relative abundance and ecological importance within the selected habitats;

Availability and quality of applicable toxicological literature;

Relative sensitivity to the contaminants of concern;
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Trophic status;

Relative mobility and local feeding ranges;

Ability to bioaccumulate contaminants of concern.

The selected species represent different feeding guilds. A guild is a group of animals within a
habitat that use resources in the same way. Coexisting members of guilds are similar in terms
of their habitat requirements, dietary habits, and functional relationships with other species in
the habitat. Guilds may be organized into potential receptor groups. The use of the guild
approach allows focused integration of many variables related to potential exposure. These
variables include characteristics of COPCs (toxicity, bioaccumulation, and mode of action)
and characteristics of potential receptors (habitat, range and feeding requirements, and
relationships between species). This approach evaluates potential exposures by considering
the major feeding guilds found in a habitat. It is assumed that evaluation of the potential
effects of COPCs on the representative species will be indicative of the potential effects of
COPCs to individual member classes of organisms within each feeding guild.

The selected species represent the ecological community and its sensitivity to the
contaminants of concern and were arrived at based, in part, on knowledge of the area and on
discussions with the USEPA and other government agencies. The ecological receptors
selected for evaluation include: benthic invertebrates, shellfish, local fin fish, great blue heron,
mallard, bald eagle, muskrat, and river otter.

Benthic invertebrates

Benthic invertebrates are potential receptor species in Dead Creek and the Borrow Pit Lake
because they:

Have the greatest exposure to sediments;

Provide food for bottom-feeding fish species;

Are relatively immobile (sessile) in habit, and therefore their general health and
condition reflects local conditions.

Warm Water Fish Species

Warm water resident fish species were selected to reflect local sediment and water quality
conditions. The typical warm water fish species such as centrachids (sunfish, bass) and
bottom feeding fish such as bullheads are abundant local residents with a limited foraging
range. These organisms are potential receptor species representing local fish because they are:
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Resident in the Borrow Pit Lake;

Exposed to sediments as well as surface water;

Represent fish and higher order predators feeding on smaller fish and invertebrates.

Fish were abundant in the Borrow Pit Lake, but were not observed in Dead Creek Section F.
Therefore, these receptors were evaluated in the Borrow Pit Lake only.

Aquatic Birds

We have selected great blue heron, mallard duck, and bald eagle to represent aquatic birds
feeding in Dead Creek and the Borrow Pit Lake for at least a portion of the time.

Great Blue Heron (Ardea herodias)

The great blue heron inhabits salt and freshwater environments, typically shallow waters and
shores of lakes, flooded gravel pits, marshes and oceans. In marsh environments, the great
blue heron is an opportunistic feeder; they prefer fish, but they will also eat amphibians,
reptiles, crustaceans, insects, birds, and mammals. The diet varies but may include up to
100% fish. Great blue heron tend to forage near nesting sites (USEPA, 1993).

These organisms are potential receptor species because they:

Consume fish;

Have a foraging range about equal to the downstream area of the Dead Creek sectors;

Are a higher trophic level predator in the creek and Mississippi River.

Great blue heron, therefore, represent piscivorous birds.

Mallard (Anas platyrhynchos)

The mallard is the most common freshwater duck of the United States, found on lakes, rivers,
ponds, etc. It is a dabbling duck, and feeds (usually in shallow water) by "tipping up" and
eating food off the bottom of the water body. Primarily, it consumes aquatic plants and seeds,
but it will also eat aquatic insects, other aquatic invertebrates, snails and other molluscs,
tadpoles, fishes, and fish eggs. Ducklings and breeding females consume mostly aquatic
invertebrates. The mallard's home range is variable, but an approximate range is 500 hectares.
It prefers to nest on ground sheltered by dense grass-like vegetation, near the water.
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Mallards are a potential receptor species because they:

Consume both aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level duck in the creek and in the Mississippi River.

Mallards, therefore, represent waterfowl.

Bald Eagle (Haliaeetus leucocephalus)

Bald eagles are generally found in coastal areas, near lakes or rivers. Their preferred breeding
sites are in large trees near open water. They are usually found in areas with minimal human
activity. Bald eagles are federally-listed endangered species that overwinter in the Mississippi
River valley north of Dead Creek and the Borrow Pit Lake. A pair of bald eagles was
observed attempting to nest on the southern tip of Arsenal Island in 1993 and 1994. The nest
has since blown down and has not been reconstructed (Collins, 2001).

Bald eagles, although primarily carrion feeders, are opportunistic and will eat whatever is
plentiful including fish, birds, and mammals. Foraging areas vary according to season and
location. The USEPA (1993) reports a foraging length of 2 to 4.5 miles along a river.

These organisms are potential receptor species because they:

Consume fish;

Are a higher trophic level predator;

Are sensitive to contaminants that biomagnify in the food chain.

The bald eagle, therefore, represents predatory birds.

Aquatic Mammals

This assessment assumes that river otter and muskrat represent aquatic mammals in Dead
Creek and the Borrow Pit Lake.

River Otter (Lutra canadensis)

The river otter can be found in primarily freshwater but also saltwater environments, but
seems to prefer flowing-water habitats rather than still water. It has been found in lakes,
marshes, streams, and seashores. It consumes largely fish, but is opportunistic and will
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consume aquatic invertebrates (crabs, crayfish, etc.), aquatic insects, amphibians, birds (e.g.
ducks), small or young mammals, and turtles. They may also sift through sediment for food.
The otter dens in banks, in hollow logs, or similar burrow-like places. Home range varies
depending on habitat and sex, but an approximate measure is 300 hectares.

River otters are a potential receptor species because they:

Consume fish and aquatic invertebrates;

Live in or near the water;

Are a higher trophic level predator in the creek and in the Mississippi River.

River otters, therefore, represent higher trophic level aquatic mammal.

Muskrat (Ondatra zibethicus)

The muskrat is a semiaquatic large rodent which lives near freshwater and brackish aquatic
environments: marshes, ponds, creeks, lakes, etc. It feeds largely on aquatic plants, but
depending on location and time of year may also consume aquatic invertebrates (crayfish,
crabs, etc.), small amphibians, turtles, fish, molluscs, and even young birds. The muskrat lives
quite close to the water, either on the bank of the water body or in a lodge constructed in the
water body. Its home range is small (0.17 hectares on average) and one study found that
muskrats remain within 15 meters of their primary dwellings 50 percent of the time.

Muskrats are a potential receptor species because they:

Consume aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level omnivore in the creek and Borrow Pit Lake.

Muskrats, therefore, represent lower trophic level aquatic mammals.

Soil invertebrates

Soil invertebrates are potential receptor species in Dead Creek banks and floodplain because
they:

Have the greatest exposure to soil;

Provide food for birds and mammals;

11
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Are relatively immobile (sessile) in habit, and therefore their general health and
Condition reflects local conditions.

12
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4.0 SELECTION OF ASSESSMENT ENDPOINTS AND MEASURES OF
EFFECTS

4.1 Assessment Endpoints

Assessment endpoints are expressions of the environmental value to be protected at a site.
Assessment endpoints are often not directly measurable. Therefore, the assessment employs
measures of effects. These are biological or measurable ecological characteristics which
reflect the assessment endpoint (USEPA, 1997). Where the assessment endpoint is not
directly measurable, the use of a measure of effect may result in some uncertainty in the risk
characterization. Ultimately, the selection of assessment endpoints requires the consensus of
the regulators, the regulated community, and state or local concerns. The following
assessment endpoints were selected for this ecological risk assessment in the work plan
(Appendix A):

Sustainability (survival, growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates). (Although this endpoint included crayfish in the work plan, this
species was not observed in Dead Creek Section F or the Borrow Pit Lake. The field
report (OBG, Inc., 2000) provides the details of these observations).

Survival, growth, and reproduction of local populations of aquatic wildlife represented
by mallard duck, great blue heron, muskrat, and river otter (incorporates the
assessment of benthic macroinvertebrates including shrimp and clams).

Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site.

Survival, growth, and reproduction of local populations of terrestrial wildlife along the
banks and floodplain of Dead Creek.

The assessment will evaluate risk relative to these assessment endpoints in Creek Section F
and the Borrow Pit Lake.

4.2 Measures of Effects

The measures of effect direct data collection needs for the baseline ecological risk assessment.
They provide the actual measurements for estimating risk. A weight-of-evidence approach
(Menzie et al., 1996) weighs each of the measures of effects by considering:

Strength of association between the measure of effects and assessment endpoint;
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Data quality; and

Study design and execution.

Strength of association refers to how well a measure of effects represents an assessment
endpoint. The greater the strength of association between the measurement and assessment
endpoint, the greater the weight given to that measure of effect in the risk analysis.

The weight given a measure of effect also depends on the quality of the data as well as the
overall study design and execution. The data developed in the QAPP/FSP and collected as
described in the field sampling report (OBG, Inc., 2000) provides information to evaluate each
selected measure.

There is considerable uncertainty associated with estimating risks, because ecological systems
are complex and exhibit high natural variability. Measures of effect typically have specific
strengths and weaknesses related to the factors discussed above. Therefore, it is common
practice to use more than one measure of effect to evaluate each assessment endpoint.

The assessment endpoints and associated measures of effect are summarized in Table 4-1.
The endpoints and measures of effect were modified slightly from the work plan to better
represent species observed at the site.
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5.0 EXPOSURE ASSESSMENT

This section describes the data used in this ecological risk assessment and selects COPCs for
assessment.

5.1 Data used in Ecological Risk Assessment

The chemical data used in this assessment were collected in 1999 specifically for this project.
The data collection followed the Quality Assurance Project Plan/Field-Sampling Plan
(QAPP/FSP) for the project (Ecological Risk Assessment Quality Assurance Project Plan Field
Sampling Plan for Sauget Area 1, Prepared for Solutia, Inc., St. Louis, MO, Menzie-Cura &
Associates, Inc., August 12,1999). The QAPP included sampling and analysis for dioxin
congeners, herbicides, metals, polychlorinated biphenyls (PCBs), organochlorine pesticides,
semi-volatile organic compounds (SVOCs), and volatile organic compounds (VOCs). The
field work was documented in:

Soil, Ground Water, Surface Water, Sediment, and Air Sampling Field
Sampling Report, Sauget Area 1, Remediation Technology Group, Solutia
Inc., St. Louis, MO, O'Brien & Gere Engineers, Inc., September 2000.

The data and data validation were originally presented in:

Sauget Area 1 Site, Support Sampling Project, Data Validation Report,
Solutia Inc., St. Louis, MO, O'Brien & Gere Engineers, Inc., August
2000.

5.1.1 Sampling Locations

The chemical data used in this ecological risk assessment are by medium:

Surface water: Surface water samples were collected from Dead Creek Section F (3 samples),
the Borrow Pit Lake (3 samples), and the reference areas (2 samples from each of two areas).
These locations are shown on Figure 5-1 (Dead Creek, the Borrow Pit Lake and reference area
1) and Figure 2-1 (reference area 2).

Sediment: Surficial sediment samples were collected from depths of 0 to 2 inches from Dead
Creek Section F (3 samples), the Borrow Pit Lake (3 samples), and the reference areas (2
samples from each of two areas). These locations are shown on Figure 5-2 (Dead Creek, the
Borrow Pit Lake and reference area 1) and Figure 2-1 (reference area 2).
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Biota - Plants: Two samples of creeping buttercup (Ranunculus reptans) were collected from
Dead Creek Section F (co-located with sediment sampling locations) and two samples were
collected from the reference areas. A photograph of this species is in Appendix B. This
species was collected because it was present in most sections of Dead Creek. It was not
present in the Borrow Pit Lake.

Biota - Clams: Three composite freshwater clam (Pyganodon grandis) samples were collected
from the Borrow Pit Lake and three composite samples were collected from the reference
areas. Clams were abundant in the Borrow Pit Lake. A photograph of this species is in
Appendix B.

Biota - Shrimp: The work plan called for the collection of crayfish, but none were observed
during the site reconnaissance or during the main sampling event. It is likely that the substrate
of_Dead Creek andjhe ̂ Borrow Pit Lake is too silty.andjtnuddy to support crayfish. Shrimp
(PalaemoneiesTkadiakensis), which were abundant in the Borrow Pit Lake, were substituted
for crayfish. A photograph of this species is in Appendix B. One composite shrimp sample
was collected from the Borrow Pit Lake and two composite samples were collected from the
reference areas. . , , ,. ,--4 -

Biota - Fisjrf Fish were abundant in the Borrow Pit Lake but were noTpresent in Dead Creek
Section F. Whole bodies were analyzed for use in the ecological risk assessment. The data
used in this risk assessment include: three composite largemouth bass samples from the
Borrow Pit Lake and two each from each of the two reference areas; three composite brown
bullhead samples from the site and three from the reference areas; and three composite forage
fish (minnows and shiners) samples from the site and four from the reference areas.

Soil: Surficial floodplain soil samples were collected from depths of 0 to 6 inches from
developed (designated "DAS") and undeveloped (designated "UAS") areas. Sample locations
are shown on Figure 5-3.

The summary statistics for these data (by medium and site location or reference area) are
presented in Appendix C.

5.7.2 Calculation ofPCB and dioxin/furan concentrations

Samples were analyzed for PCB homologs, and polychlorinated dioxin and polychlorinated
furan congeners. PCBs, dioxins, and furans are complex mixtures of individual congeners
that have different volatilities, solubilities, and rates of biodegradation and metabolism as well
as different toxicities. This section discusses how these data were handled in this ecological
risk assessment.

Total PCBs were calculated by summing the concentration of the detected homologs and one
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half the detection limit for homologs that were not detected. If a homolog was never detected
in any sample in a particular medium or area, it was not included in the total. Only two out of
ten homologs, hexachlorobiphenyl and pentachlorobiphenyl, were detected in sediment and
most site biota. An additional two homologs, heptachlorobiphenyl and tetrachlorobiphenyl,
were detected only in largemouth bass tissue at the site.

Polychlorinated dioxin and polychlorinated furan congeners were evaluated collectively as a
dioxin Toxic Equivalency Quotient (TEQ). 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is the
most potent of a group of compounds that bind to an intracellular protein called the aryl
hydrocarbon receptor (AhR). Other dioxin congeners also bind to this receptor and have been
shown to exert toxic responses similar to those exerted by TCDD. The biological activity of
these compounds seems to correlate with their binding affinity to this receptor (WHO, 1998).
The toxic equivalency quotient (TEQ) approach was developed to represent the fractional
toxicity of dioxin congeners relative to TCDD. TEQs are calculated as follows:

TEQ = I, (Dioxin-like Congener Concentration); • TEFj]n

where,

TEF = toxic equivalency factor for congener i, and
n = number of dioxin-like congeners in the mixture of concern.

Toxic equivalency factors (TEFs) for each dioxin-like congener are available for mammals
(the same values used for humans), birds, and fish to account for differing wildlife
sensitivities (Van den Berg et al., 1998).

TEQs for dioxins were calculated for each medium by multiplying the detected concentration
(or half the detection limit) of each by its TEF and adding the products to obtain the dioxin
TEQ. If a congener was never detected in a particular medium or area, it was not included in
the total. Data designated with an "M" in the data validation to indicate "estimated maximum
potential concentration" were also treated as not detected, since the presence of that particular
congener in that sample is not certain.

5.7.5 COPC Selection Process

The selection of COPCs for ecological risk assessment was a multi-step process. The first
step was comparison of combined surface water and sediment data to published benchmarks
and reference or background concentrations. Table 5-1 compares the maximum concentration
detected in surface water of Dead Creek Section F and the Borrow Pit Lake to Illinois Surface
Water Quality Standards (Illinois, 1999), National Recommended Water Quality Criteria
(USEPA, 1999a), Great Lakes Initiative Tier II Water Quality Guidelines (summarized in
Suter and Tsao, 1996), and other water quality guidelines assembled by Suter and Tsao
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(1996). Precedence was given to these standards and guidelines in the order given. If
multiple values were available for a compound, the Illinois value superceded the national
value, which superceded the Great Lakes value. Compounds that exceeded the corresponding
benchmarks were retained as COPCs. If a benchmark value was not available for a
compound, but it was detected at a concentration greater than twice the average concentration
of the combined reference data, it was also retained as a COPC.

Table 5-2 compares maximum sediment concentrations for Dead Creek Section F and the
Borrow Pit Lake to consensus-based sediment quality guidelines for freshwater developed by
MacDonald et al. (2000), Florida sediment quality guidelines (MacDonald, 1994), and Ontario
Sediment Quality Guidelines (Persaud et al., 1993). The use of these guidelines for ecological
screening was recommended by Scott Cieniawski of US EPA Region 5. If the concentration
exceeded any of the benchmark values, the compound was retained as a COPC. If a
benchmark value was not available for a compound, but it was detected at a concentration
greater than twice the average concentration of the combined reference data, it was also
retained as a COPC.

Compounds considered non-toxic (calcium, magnesium, sodium, and potassium) were not
included as COPCs. In addition, two compounds were excluded as COPCs because they were
detected at a very low overall frequency (ethylbenzene was detected in one sediment sample
out of six at 11 ug/kg and in no other medium; 2,4-dimethylphenol was detected in one of two
plant samples at 51 ug/kg and in no other medium).

As a final screen for COPCs presented on Table 5-3, maximum concentrations in site biota
were compared to maximum concentrations from the same biota from the reference areas.
Additional compounds were retained as COPCs that were detected in site biota at
concentrations above those detected in biota from the reference areas, but that had not been
detected in surface water and sediment.

The resulting COPCs for ecological risk assessment in Dead Creek are: 2,4-D, dicamba,
dichloroprop, MCPA, MCPP, aluminum, antimony, arsenic, barium, cadmium, chromium,
copper, iron, lead, manganese, mercury, molybdenum, nickel, silver, zinc, total PCBs, total
DDT, aldrin, alpha-chlordane, delta-BHC, dieldrin, endosulfan I, endosulfan II, endosulfan
sulfate, endrin aldehyde, endrin ketone, gamma chlordane, gamma-BHC, heptachlor,
heptachlor epoxide, methoxychlor, acenaphthalene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, dibenzo(a,h)anthracene,
diethylphthalate, fiuoranthene, indeno(l,2,3-c,d)pyrene, and dioxin calculated as the toxicity
equivalent of 2,3,7,8-TCDD. Note that total concentrations of DDT and PAHs were
calculated as the sum of the concentrations of individual compounds detected in that sample
using one half the detection limit for compounds not detected in that sample but detected in
that medium and at that location.
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6.0 ECOLOGICAL EFFECTS ASSESSMENT

The effects assessment summarizes and weighs available evidence regarding the potential for
contaminants to cause adverse effects. These adverse effects may include impacts on growth,
reproduction, and survival. The general approaches used to assess ecological effects are
summarized below. Additional details are provided in the risk characterization section.

6.1 General Approach for Assessment of Ecological Effects

Various approaches are used to assess risk to ecological receptors. These individual lines of
evidence are evaluated to provide an overall weight of evidence regarding risk. For benthic
invertebrates and fish, these include:

• Comparison of concentrations of COPCs in sediment and surface water to established
benchmarks;

• Evaluation of sediment toxicity data within the site and with comparison to reference
areas;

• Analysis of benthic community structure and comparison to reference locations;
• Examination of concentrations of COPCs in sediment in comparison to reference

locations; and
• Comparison of concentrations of COPCs in tissue to toxicity reference values (TRVs) that

have been reported to cause adverse effects in similar organisms.

For wildlife (birds and mammals), the approach is:

• Comparison of estimated dietary doses to TRVs that have been reported to cause adverse
effects in similar organisms. The assessment also uses observations of wildlife and habitat
that have been made during several site visits to Dead Creek and the Borrow Pit Lake.
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7.0 RISK CHARACTERIZATION

This section describes the measures of effect for each assessment endpoint, the data collected
as part of those measures, and analyses performed with those measures to evaluate each
assessment endpoint

7.1 Assessment Endpoint 1; Sustainability of Warm Water Fish

The COPCs may exert direct effects on warm water fish through exposure in the water,
sediment, or prey, and indirectly by affecting their prey, the macroinvertebrate community.
The associated measures of effects assess exposure pathways and potential effects. Some rely
upon direct observations of conditions; some involve measures of toxicity; and others use
literature values.

7.7.7 Measure of effect la: body burdens of COPCs in selected fish species

Purpose and Rationale. Fish exposed to bioaccumulative compounds in their diet or in water
can accumulate these COPCs in their tissues. Contaminants tend to accumulate in organs such
as the liver and kidney to a greater degree than in the musculature. However, COPC levels in
tissue on a whole body basis are useful for evaluating risks to animals that eat fish. The
assessment uses measurements of COPCs in fish tissue to evaluate exposure and effects on the
fish, and to provide data for use in other parts of the assessment.

Approach. The assessment uses this endpoint to evaluate exposure and effects. As a measure
of exposure, it compares body burdens of COPCs in small forage fish, medium-sized bottom-
feeding fish (brown bullheads) and larger piscivorous fish (largemouth bass) to the same fish
species in reference areas. Therefore, the comparisons of fish body burdens are used to assess
if fish in the Borrow Pit Lake are exposed to COPCs in excess of those that occur in the
reference areas. The assessment will also use the body burden data in subsequent sections as
input to the food chain exposure models for the representative piscivores (the great blue heron,
bald eagle, and river otter).

As a measure of effects, the assessment compares measured body burdens to literature values
at which effects have been reported.

Evaluation: Tables 7-1, 7-2 and 7-3 compare concentrations detected in largemouth bass,
brown bullhead, and forage fish (small minnows), respectively, from the Borrow Pit Lake to
concentrations in reference areas. Compounds detected at higher concentrations in Borrow Pit
Lake fish than in fish from reference areas included: dicamba, MCPA, chromium, total PCBs,
DDE, alpha chlordane, heptachlor, and 2,3,7,8-TCDD TEQs in largemouth bass;
dichloroprop, mercury, total PCBs, DDE, alpha chlordane, heptachlor, and 2,3,7,8-TCDD
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TEQs in brown bullhead; and dicamba, MCPA, copper, mercury. DDE, indeno( 1,2,3-
c,d)pyrene, and dibenz(a,h)anthracene in forage fish (minnows).

Table 7-4 presents NOAEL and LOAEL concentrations in fish tissue from the literature.
Where the information is available, NOAEL and LOAEL concentrations have been selected
for effects on mortality, growth, and reproduction or development. Tables 7-1, 7-2, and 7-3
also compare these values to concentrations detected in site fish.

The only COPC for which a NOAEL or LOAEL body burden is exceeded in site fish is
mercury. TRe maxmmmTrIercury"concentralion (0.26jrig/kg^wet weight) but not the average
mercury concentration in brown bullheads slightly exceeded the benchmark of 0.25 mg/kg
mercury wet weight. This was due to one composite brdwn"bullhead sample. The other two
brown bullhead samples had lower mercury concentrations (0.05 and 0.075 mg/kg wet
weight), similar to brown bullheads in the reference areas. Thejnaximum mercury
concentration in forage fish samples (0.6 mg/kg wet weight) also exceeded the benchmark, but
thejweragjTcpncentration did not. This was also due to the concentration in one composite
sample. The concentrations in the two other samples were 0.052 mg/kg wet weight and not
detected at a detection limit of 0.1 mg/kg wet weight. These concentrations were similar to
those from the reference areas. Largemouth bass concentrations did not exceed any of the
available benchmarks. Note that body burden benchmarks were not available for all COPCs
detected in fish.

The benchmark value of 0.25 mg/kg wet weight represents a no observed effects concentration
for mortality, but a lowest observed effects concentration for reproductive effects (Friedmann
et al., 1996), In a feeding study with walleye, a predatory fish, using low and high doses of
methylmercury, Friedmann et al. (1996) found that ingestion of methylmercury in prey
resulted in an inhibition of growth, testicular development, and immune function. The
resulting body burdens from both the low and high methylmercury level diet were associated
with these effects. The body burden associated with the low dietary level was 0.25 mg/kg
mercury wet weight. Walleye with body burdens at this level exhibited the effects described
above, but not mortality. Friedmann et al. point out that a concentration of 0.25 mg/kg
mercury wet weight is within the range of mercury concentrations typically detected in North
American fish. They gave a range of 0.03 to 0.7 mg/kg mercury (wet weight) in the
Northeastern United States and Canada.

The USEPA (1999b) nationwide database on total mercury concentrations in fish tissue
contains information on mercury concentrations in fish tissue in Illinois. Most of the samples
collected in Illinois are composites of 2 to 5 fish fillets of several species collected in various
lakes and rivers in the upper Mississippi River basin from 1990 to 1993. A total of 85
samples were collected in these lakes and rivers. For the fish species in water bodies in the
upper Mississippi River basin in Illinois, the concentration of total mercury in composite
fillets ranged from less than 0.010 mg/kg (wet weight) to 0.730 mg/kg (wet weight). The
minimum concentration (<0.010 mg/kg) was in a composite of 5 channel catfish (Ictalums
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punctatus) collected from the upper Mississippi River in East Grand Tower, Jackson County.
The maximum concentration (0.730 mg/kg) was in a composite of 5 largemouth bass
(Micropterus salmoides) collected from Cedar Lake near Makanda, Jackson County. It should
be noted that there is an active mercury fish advisory for largemouth bass in Cedar Lake.
Seventy-one largemouth bass samples are listed in the database. Most of these are composite
samples, however there are seven individual fish samples. The total mercury concentrations
in fillets ranged from 0.010 mg/kg (in a composite of 4 fish collected from the Mississippi
River in Rock Island County) to 0.730 mg/kg (in a composite of 5 fish from Cedar Lake). In
the individual largemouth bass samples, the mercury concentrations ranged from 0.250 mg/kg
to 0.460 mg/kg (both ends of the range measured in Chicago). / ,

/// O. /Ofc,

Therefore, the benchmark concentration of 25 mg/kg mercury wet weight^ within the range
of concentrations detected in fish in the Mississippi River basiriTn Illinois. The mercury
concehTratlohs in Borrow Pit Lake fish that exceed the benchmark concentration may reflect
regional conditions and may not necessarily be related to the site,

K~ 6

7.7.2 Measure of effect Ib: COPC concentrations in surface water as compared to applicable
water quality criteria for protection offish and wildlife

Purpose and Rationale. Water concentrations provide a measure of exposure, and water
quality criteria indicate levels above which effects may occur. This measure of effect
evaluates the potential for water concentrations of COPCs in Dead Creek and the Borrow Pit
Lake to cause adverse effects.

Approach: The assessment compares measured concentrations of COPCs in surface water to
water quality criteria. Exposure of individual fish and the populations offish partly depend on
the exposure field and the distribution and behavior of the fish. Thus, the area over which
water quality criteria are exceeded is an important consideration when evaluating exposure.
We evaluate effects with respect to spatial extent and degree to which surface water
concentrations exceed water quality criteria.

Evaluation: Tables 7-5 and 7-6 compare surface water concentrations in Creek Section F and
the Borrow Pit Lake to Illinois Water Quality Standards, National Recommended Water
Quality Criteria (or Ambient Water Quality Criteria (AWQC)), Great Lakes Initiative Tier II
values, and other water quality guidelines summarized by Suter and Tsao (1996). For metals,
the Illinois standards and AWQC were adjusted for measured water hardness, as noted in the
tables.

Ten metals and dioxin congeners were detected in surface water in Creek Section F. The
acute criterion was exceeded for barium in each sample, and the chronic criteria were
exceeded in one or two samples for manganese and aluminum. Concentrations of barium,
aluminum and manganese in Creek Section F were less than those detected in reference areas.
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In the Borrowjjt Lake, 11 metals, ten pesticides, and dioxin congeners were detected in
surface water. Acute criteria were exceeded for aluminum and barium in one or two samples.
Chronic criteria were exceeded for aluminum, barium, iron, and manganese in each sample.
Concentrations of barium, aluminum, iron and manganese in Borrow Pit Lake surface water
were less than those detected in reference areas.

There^werejro AWQC or other guidelines available for 2,3,7,8-TCDD based only on toxicity.
For three pesticide compounds detected in Borrow Pit Lake surface water (dieldrin, endrin,
and heptachlor epoxide), detection limits were greater than standards or criteria in one or two
out of three samples.

7.1.3 Measure of effect Ic: Sustainability ofbenthic macroinvertebrate communities that
comprise a prey base

Purpose and Rationale. Benthic macroinvertebrates are an important source of food for many
fish species. They experience direct sediment exposures due to their life histories. Exposures
that result in reduced abundance, diversity, or biomass of these aquatic macroinvertebrates
could indirectly effect fish populations. Further, quantitative studies ofbenthic
macroinvertebrates have a long history of use in water quality studies.

The assessment uses the sediment triad approach as part of a weight-of-evidence analysis to
evaluate the sustainability ofbenthic macroinvertebrate communities in Dead Creek and the
Borrow Pit Lake. The sediment triad approach evaluates three elements of a benthic
community:

Sediment chemistry measurements;

Field assessment ofbenthic macroinvertebrates;

Sediment toxicity testing using indicator benthic macroinvertebrates.

7.1.3.1 Sediment Chemical Measurements

Concentrations of COPCs in sediment are compared to sediment benchmarks to evaluate
whether adverse biological effects to benthic macroinvertebrates could occur. The sediment
guidelines used in this assessment are the consensus-based Threshold Effect Concentrations
(TECs) and Probable Effects Concentrations (PECs) developed by MacDonald et al. (2000)
and the Ontario (Persaud et al., 1993) Lowest Effect Levels (LEL) and Severe Effects Levels
(SEL). Sediment concentrations which exceed these benchmarks do not necessarily indicate
that adverse effects to benthic macroinvertebrates have occurred. This risk uses multiple lines
of evidence to assess if benthic macroinvertebrates are adversely affected by COPCs.
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Tables 7-7 and 7-8 compare sediment concentrations in the Creek Section F and the Borrow
Pit Lake to Sediment Quality Guidelines.

<£ In Creek Section F, Probable Effects Concentrations or Severe Effects Levels were exceededf \ \ — — *—_ • •- . — ~-—-i^^

foLsix metals,, cadmium, copper, lead,(mercury,jnickel, and zinc. Threshold Effects
Concentrations were exceeded for theserfietats and for arsenic, iron, manganese, total PCBs,
severrpesticides, and^fluoranthgne. The only COPCs with concentrations above these
guidelines but less than concentrations detected in reference areas were iron and manganese.

In the Borrow Pit Lake, PEC and SEL guidelines were exceeded by manganese and nickel.
These metals and arsenic, cadmium, copper, iron, lead, zinc, DDE, total DDT, gamma-BHC,
and heptachlor epoxide exceed the TEC and LEL values. Of these, only iron and manganese
concentrations are less than those in the reference areas.

In both Borrow Pit Lake and Creek Section F, there is some uncertainty because detection
limits for some COPCs were greater than the Sediment Quality Guideline values. These
included total PCBs in one sample location in Creek Section F. Other compounds that had
detectionlirrnTs~greater than sediment guidelines in one or two out of three sample locations in
Creek Section F or Borrow Pit Lake werej4J4^DD'L^aJdrin, jjeldrin, endrin, heptachlor,
heptachlor epoxide, gamma chlordane, and gamma-BHC (lindane). There were no guidelines
available for some of the constituents.

7.1.3.2 Field assessment ofbenthic macroinvertebrate community

Effects are evaluated by comparing the composition and abundance ofbenthic
macroinvertebrates within Dead Creek and the Borrow Pit Lake at different levels of
concentrations of COPCs in sediment. Data from the reference areas support the assessment
because these reflect conditions in water bodies unaffected by site COPCs.

Several metrics described by Harbour et al. (1999) were employed to discern the status of the
benthic macroinvertebrate community in Creek Sector F, the Borrow Pit Lake, and the
reference locations (PDC-1, PDC-2, Ref 2-1, and Ref 2-2). These metrics addressed the
richness, evenness, and composition of the benthic community as well as the tolerance of each
taxon to perturbation.

Samples for benthic community analysis were co-located with sediment sampling locations
for chemical analysis. The results and the data summary table are in Appendix D.

Seven metrics were used to assess the benthic community at each station. The number of
organisms, the number of taxa, and the three dominant taxa at each station are presented in
Table 7-9. The number of taxa was used as a simple measure of richness. Dominant taxa was
used as a simple measure of evenness. Three indices were used to measure diversity in terms
of heterogeneity at each station, the Shannon-Weaver Index (H'), relative H', and Simpson's
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Index (A,)- The results of these indices are in Table 7-10. The relative H' index is a
comparison of actual diversity to maximum diversity (H'/H'm^), where maximum diversity is
defined as equal abundance among all taxa. Simpson's Index expresses the probability that
two randomly sampled benthic organisms will belong to the same taxa and is a measure of
heterogeneity of the benthic community. The composition (Table 7-11) of the benthic
community was measured by assessing the relative abundance of six major taxonomic groups
(Chironomids, Oligochaetes, Non-chironomid insects, Molluscs, Crustaceans, and Other). A
version of Hilsenhoff s Biotic Index of Organic Stream Pollution (Hilsenhoff, 1987), modified
to include all benthic macroinvertebrates (Table 7-12), was employed to measure the degree of
benthic community impairment based on the tolerance to perturbation of the benthic
macroinvertebrates. Data on tolerance were taken from Barbour et al. (1999). Abundance of
functional feeding groups (FFG) was also looked at as an additional measure of community
impairment and is summarized in Figure 7-1. Data on functional feeding groups were taken
from Barbour et al. (1999).

In terms of the number of taxa, dominant taxa, and taxonomic group abundance (Table 7-9),
the benthic community from each of the sampling locations resembles the profundal benthic
community of an eutrophic lake. This comrnunity_CQmrjQsition suggests impairment, as
samples jy^reJakejafroriLthe littoral zones qflentic bodies (Borrow Pit Lake and its associated
reference location, Ref 2-2) and the low order stream habitats of Dead Creek Section F and the
other reference locations, PDC-1, PDC-2, and Ref 2-1. A typical profundal benthic
community consists of a low number of taxa dominated by chironomids, oligochaetes and
other organisms which are tolerant to low dissolved oxygen concentrations. Impairment of
the benthic community is most likely due to the poor habitat (e.g., silty substrate, low
dissolved oxygen, etc.) available in these locations.

As described below, site locations show a slightly less impaired benthic community than
reference locations. This may in part be due to the relative isolation of the site from
agricultural land and development afforded by dense riparian vegetation. Creek Sector F
contains the least impaired benthic community as it contains more diverse habitat: a closed
canopy, relatively heterogeneous substrate, and higher water level. Overall, impairment as a
result of poor habitat may be associated with low water levels and high water temperatures
seen in each location. The organically rich sediments of the sampling locations can
exacerbate the effects of low water and high temperatures by decreasing already low dissolved
oxygen concentrations in the surface water. Concentrations of total organic carbon (TOC)
ranged from 12,000 to 84,000 mg/kg dry weight (Appendix A-2). Secondary causes of
impairment due to poor habitat include high homogeneity of substrate, silty and very soft
sediment, and little to no aquatic macrophytic growth. These are all evident in Dead Creek
and the Borrow Pit Lake.

The indices of diversity (H', H'max, and Shannon's) indicate that some locations (i.e., BP-1
and Creek Sector F-l) have a relatively diverse benthic community (Table 7-10). The low
numbeLoftaxa^and the low number_a£dgajii§rns seen in each location, however, overshadow
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|hese results (Table 7-11). The number of organisms in reference location Ref 2-1 is greater
than the other stations by an order^rmagnftude. The other metrics employed, however,
indicate That"Ref 2-1 is impaired to the same degree as^he other stations. The greater number
of organisms in Ref 2-1 could be an artifact of proportional sub-sampling, which may have
resulted in an over-estimation of the number of organisms present in the entire sample, as only/-.
10% of Ref 2-1 was actually analyzed.

According to the modified Hilsenhoff s Biotic Index (Table 7-12), the degree^of impairment at ,
all stations in Creek Sector F, the Borrow Pit Lake, andjhe reference areas ranges from
significantly impaired to severely impaired.

Functional Feeding Groups were summarized to assess impairment as well (Figure 7-1).
Generalists, such as gather/collectors and omnivores, are the dominant functional feeding
groups in nearly all stations. This is an indication of impairment, as generalists are considered
more tolerant than specialists such as scrapers and shredders. The abundance of predators is
proportionately high in stations F-2 and BP-1. Most of the predators in F-2 were
ceratopogonids (biting midges; Order diptera). The predators of BP-1 were a diverse group
consisting mainly of odonates (dragon and damselflies) and two species of the Order
hemiptera.

The benthic community was impaired in Dead Creek Sector F, the Borrow Pit Lake, and the
reference areas. Due to the poor habitat and low water conditions observed during field
sampling, it is likely that impairment was mainly a result of these physical conditions (i.e.,
low water levels, low dissolved oxygen, and silty substrate).

7.1.3.3 Sediment toxicity testing

The assessment uses laboratory sediment bioassays conducted on sediments from Dead Creek,
the Borrow Pit Lake, and the reference areas to evaluate the potential effects of whole
sediment on representative benthic macroinvertebrates (amphipods and chironomid larvae).
The toxicity of the sediment is compared to that of the standard control sediment used by the
laboratory as part of the laboratory's standard operating procedures. In samples where the
sediment was found to be acutely toxic, chronic toxicity tests were not performed. The
summary of the laboratory testing are in Appendix E.

The results of the amphipod and chironomid bioassays are conflicting. The amphipod
bioassays do not suggest toxicity in Dead Creek Section F or Borrow Pit Lake sediments,
while the chironomid bioassays do suggest toxicity. both on site and in the reference areas.
ToxicMyTrioassays~are complex and can contain a high degree of variability in their results.
These data suggest that site sedimentsjnay be toxic to some organisms, but that reference
sediments are jilso toxic to the same organisms. The agent causing the toxicity is unknown.
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Hyalella azteca (Amphipod) Acute Toxicity

Survival of the amphipod in the 10-day acute toxicity bioassay was high at all stations in
Creek Sector F, the Borrow Pit Lake, and reference locations, indicating that sediment was not
acutely toxic to H. azteca. There were no statistically significant differences in survival
between samples and laboratory controls. Growth of the amphipod was statistically lower in ,y—
stations 1 and 3_in the Borrow Prt Lake. The results of the H. azteca acute toxicity bioassay
are presented in Table 7-13.

H. azteca Chronic Toxicity

The results of the 42-day chronic survival, growth, and reproduction toxicity bioassay are
presented in Table 7-14. This is a test that is relatively new and there is less experience with
its execution and performance as compared to the acute toxicity tests.

The results of the laboratory controls were unexpectedly low. Therefore, the results of the
reference locations were used for comparison instead (PDC-1 and PDC-2 for Creek Sector F;
Ref 2-2 for the Borrow Pit Lake). With the exception of one reference station (Ref 2-1),
survival, growth, and reproduction were statistically similar to the referen^stations,
indicating that sediments were not chronically toxic to H. azteca. / c^ -P .~~{± !<<j

Chironomus tentans (Chironomid) Acute Toxicity

Survival of the chironomid larvae in the 10-day acute toxicity bioassay was significantly
lower than the laboratory controls in all stations in Creek Sector F, the Borrow Pit Lake, and
reference locations. Growth was significantly lower than the laboratory controls in stations F-
2, and the reference stations PDC-1, and Ref 2-1. Sediment from Creek Sector-F and stations
BP-2, PDC-1, and Ref 2-2 were found to be acutely toxic to C. tentans larvae. The results of
the C. tentans acute toxicity bioassay are presented in Table 7-15.

C. tentans Chronic Toxicity

The results of the 20-day chronic survival, growth, emergence, and reproduction toxicity
bioassay are presented in Table 7-16. Survival, emergence, and reproduction in stations BP-1
and BP-3 in the^Borrow Pit Lake were significantly lower than laboratory controls.
Emergence and reproduction in reference station PDC-2 were significantly lower than
laboratory controls.
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7.2 Assessment Endpoint 2; Survival, growth, and reproduction of local populations
of aquatic wildlife as represented by the mallard duck, great blue heron, muskrat, and
river otter

The assessment uses five measures of effects to evaluate risks to aquatic wildlife. The
assessment will use exposure models to evaluate different routes of exposure including
ingestion of water, sediment and food (plants, benthic macroinvertebrates and fish). This
subsection describes these measures of effects.

7.2.7 Measure of effect 2a: Wildlife species composition and habitat use

Purpose and Rationale. This measure of effect directly examines the receptors, wildlife, to
estimate if they are using Dead Creek and the Borrow Pit Lake. The assessment is a measure
of the degree to which local and migratory wildlife use the habitat and the extent to which it
supports their needs.

Approach: The assessment compares the composition and habitat use by wildlife to
observations of species composition of wildlife and their use of a reference area. This type of
survey is qualitative. The strength of the analysis is that it indicates whether Dead Creek can
support wildlife species comparable to unaffected reference areas. However, because of the
qualitative nature of the observations and the high natural variability that can exist in wildlife
populations, direct observations may not reveal effects.

Evaluation: Menzie-Cura & Associates, Inc. made observations of the site in 1996, and made
observations of the site and reference areas during the site reconnaissance survey conducted in
September 1999 and during sampling in October and November 1999. The information here
is also based on research on ecological receptors at the site.

The portion of Dead Creek Section F included in this assessment flows through riparian
woods and shrubs and into the Borrow Pit Lake. The Borrow Pit Lake is the largest non-
flowing water body in the area. Its shore is surrounded with mature riparian trees and
emergent wetland vegetation. Very little submerged or emergent vegetation grows in the
pond. Photographs of these areas in October 1999 are in Appendix B. At that time, water
levels were extremely low and sediment was exposed in large portions of the Borrow Pit
Lake. Ducks, herons, and fish were observed in the lake. Fish species observed in the pond
include: white crappie, largemouth bass, bluegill sunfish, brown bullhead, yellow bullhead,
walleye, drum, silver carp, and gar. Table 7-17 lists fish and wildlife species observed at and
near the site during the site visit in 1996 and field sampling in 1999.

During high water conditions, Dead Creek flows from the Borrow Pit Lake into the ditched
section of Prairie du Pont Creek. At the confluence of Dead Creek and Prairie du Pont Creek
and above it, the ditch shore is vegetated with grasses, herbs, and small shrubs. The flow in
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the ditch is northwest to Arsenal Island on the Mississippi River. Arsenal Island contains
areas of mature riparian woods and agricultural fields. The shoreline of the lower end of the
ditch (referred to on the USGS map as Cahokia Chute) is lined with riparian woods,
principally large cottonwoods and willow. Large catfish, wood duck, wading birds, and
turtles were observed in the channel. Cahokia Chute forms the eastern border of Arsenal
Island. The waterway flows north to south, draining the region northeast of the island. It
appears that during times when the Mississippi River is high, the river uses the chute channel
to flow around Arsenal Island. Any water from the Dead Creek watershed therefore only
flows through the lower half of the Cahokia Chute between the confluence with the ditched
Prairie du Pont and the Mississippi River. The remains of a bald eagle nest and congregating
wading birds were observed in 1996 at the southern tip of Arsenal Island, where the Chute
flows into the Mississippi.

Extensive wetlands occur west of Route 3, particularly in the vicinity of the Borrow Pit Lake.
The Creek's wetlands appeared healthy with no evidence of ecological stress (no chlorotic
plants, no monospecific stands of vegetation, no areas of dying or dead vegetation, no
observed surface water sheens or sediment staining) with the exception of extremely low
water levels observed in the Fall of 1999 when portions of Dead Creek and the Borrow Pit
Lake dried out completely. The wetlands also appeared to support a diverse aquatic and
terrestrial wildlife community, with abundant prey species (i.e., fish, frogs, turtles) and
predatory species (i.e., wading birds, waterfowl, raccoons). The wetlands west of Route 3
receive water from both Dead Creek and from drainage areas to the north.

Habitat Known to be Used by Federal Designated or Proposed Endangered or Threatened
Species

According to the records of the Illinois Department of Natural Resources' Natural Heritage
Inventory, the only federally endangered or threatened species in the study area is the
federally threatened bald eagle (Haliaeetus leucocephalus). In 1993, a pair of eagles
unsuccessfully attempted to nest at the southern tip of Arsenal Island, where the ditched
portion of Prairie du Pont Creek enters the Mississippi River. The pair apparently was scared
off the site based on the unsuccessful nesting attempt. The next year the pair returned to the
island, but no monitoring was conducted to determine if they successfully nested. The nest
has since blown down and no other nests have been constructed on the island. Bald eagles
were not observed during any of the surveys or field work performed at the site.

Portions of the area suitable for eagle foraging include waterbodies large enough to support
large fish such as carp and catfish. The Mississippi River, the channelized section of Prairie
du Pont Creek, and the Borrow Pit Lake appear to support large fish and provide enough open
water for eagles to fish. No foraging eagles were observed during the site visit, nor have local
people that were surveyed in the area seen eagles in the vicinity.
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Habitat Known to be Used by State Designated Endangered or Threatened Species

The Illinois Natural Heritage Inventory did not have any records of state-listed endangered or
threatened species in the study area. However a number of state-listed wading birds were
observed throughout the wetlands and waterways. Illinois endangered species observed were
little blue heron (Egretta caerulea), snowy egret (Egretta thula), and black-crowned night
heron (Nycticorax nycticorax). Great egret (Casmerodius albus), an Illinois threatened
species, was also observed. Small numbers (one to ten individuals) of these wading birds
were found foraging along sections of Dead Creek, the ditched length of Prairie du Pont
Creek, Cahokia Chute, and the Mississippi River. The largest concentrations of foraging
herons (approximately ten individuals at a location) were observed at the confluence of Dead
Creek and the ditched Prairie du Pont Creek, and where the ditched Prairie du Pont flows into
the Mississippi. These areas likely support the best concentrated fishing areas for wildlife
along the waterways.

No wading bird colonies were located within the study area. However, the Illinois Natural
Heritage Inventory has documented two 1000-2000 nest mixed-species colonies in East St.
Louis. The closest of these two colonies is approximately one mile east of Sauget Area I near
the Alton & Southern rail yards in Alorton. The second site is over two miles to the north at
Audubon Avenue and 26th Street. These two colonies contain the only breeding little blue
heron and snowy egret in Illinois. In addition, black-crowned night heron, great egret, cattle
egret (Bubulcus ibis), great blue heron (Ardea herodias), and green-backed heron (Butorides
virescens) nest in the colonies.

In 1988, because the region is heavily industrialized with numerous Superfund sites, the U.S.
Fish & Wildlife Service (USFWS) collected black-crowned night heron and little blue heron
eggs from the Alorton colony for contaminant analysis (Young, 1989 - unpublished draft).
Sediment samples were also taken in areas of observed wading bird foraging around the East
St. Louis region. No testing was done of sediments in the Dead Creek drainage.
Polychlorinated biphenyls^PCBs), DDE, and metals were detected at varying levels in the
wading bird eggs.

The observed endangered and threatened wading birds forage on a wide range of aquatic
organisms, such as fish, frogs, and crayfish, as well as some terrestrial species such as reptiles
and insects. The USFWS study found that wading birds forage over a wide area around East
St. Louis. The Dead Creek/Prairie du Pont wetlands system composes a relatively small
percentage of the available wetland foraging area in the region.

Reference Areas: Reference area 1 was a section of Old Prairie du Pont Creek near the
town of East Carondelet, approximately 3 miles southwest of the end of Dead Creek in
the Borrow Pit Lake. This section of Old Prairie du Pont Creek is a broad shallow
water body with a mud substrate similar to the Borrow Pit Lake. It is distant from any
influence from the site or other industrial areas, but is similar to the Borrow Pit Lake
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in that it is near agricultural land. It has less of a riparian zone than the Borrow Pit
Lake. Wading birds were observed in this area. It supports a similar fish community
to the Borrow Pit Lake.

Two bodies of water in Monroe County comprise reference area 2, were selected
during the main sampling event. These water bodies were approximately 20 miles
south of Dead Creek. Reference area 2-1 was in Long Slash Creek north of the culvert
where Merrimac Road crosses the creek. This section was similar to Dead Creek
sectors B through E in that it was shallow and muddy. Reference area 2-2 was a
flooded borrow pit north of Fountain Creek. Reference area 2-2 had a muddy substrate
and similar fish community to the Borrow Pit Lake.

Conclusions: During the various field surveys and contact with state and federal agencies,
three_categories.of s^n^v^nyironmejits^ej^Jd^ntifled in the Dead Creek area: Habitat
Known to be Used by Federal Designated or Proposed Endangered or Threatened Species,
Habitat Known to be Used by State Designated Endangered or Threatened Species, and
Wetlands. The state-listed endangered and threatened species observed on site (herons and
egrets) forage over a wide area, with the Dead Creek watershed forming only a small part of
their available feeding territory.

The Dead Creek watershed also appears to support a diverse plant and animal community.
While much of the creek flows through residential neighborhoods, sufficient natural riparian
vegetation remains to support local aquatic and terrestrial communities. The ecological
stresses observed (lack of emergent or submerged vegetation, impaired benthic invertebrate
community) are due to poor habitat conditions including low water levels, silty substrate, and
low dissolved oxygen concentrations. No other evidence of ecological stress was evident in
Dead Creek or the Borrow Pit Lake. Birds and wildlife species are abundant and making use
of the habitat.

7.2.2 Measure of effect 2b: Concentrations ofCOPCs in aquatic and marsh plants

Purpose and Rationale. The assessment compares concentrations of COPCs in creeping
buttercup in Dead Creek Section F to that in reference areas. No submerged or emergent
aquatic vegetation was present in the Borrow Pit Lake. Therefore, during the site
reconnaissance, creeping buttercup was selected as a plant species that could be grazed upon
by waterfowl and herbivorous mammals and that was present in most sections of Dead Creek.
This species of plant has a fleshy stem, but a tiny root system. Therefore, the entire plant was
analyzed for COPCs. If plants take up metals and PAHs from the water or sediments,
waterfowl and herbivorous mammals could be exposed to these COPCs in their diet.

Approach: The endpoint is evaluated in multi-pathway exposure models for the mallard and
the muskrat that consider concentrations of COPCs in sediment, water, and food. Exposures of
waterfowl and herbivorous mammals within Dead Creek Section F are compared to: 1)
appropriate NOAEL and LOAEL values, and 2) exposures that occur in reference areas. The
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COPC concentrations measured in creeping buttercup will be used to evaluate potential
dietary exposures of the mallard and muskrat.

Evaluation: Table 7-18 compares maximum and average concentrations of COPCs detected
in creeping buttercup samples from Dead Creek Section F to samples from reference areas.
Compounds detected at higher concentrations in plants from Dead Creek Section F or detected
there and not in plants from the reference areas include the metals antimony, cadmium,
copper, lead, nickel, and zinc, the PAHs acenaphthylene, benzo(a)pyrene,
benzo(b)fluoranthene, and benzo(k)fluoranthene, the herbicide dicholoroprop, the pesticide
gamma chlordane, and dioxins. Compounds detected at lower concentrations in plants from
on site than at the reference areas include the metals aluminum and arsenic, two PAHs, aldrin,
and heptachlor. Compounds detected in plants from the reference area but not from the site
include the herbicides dicamba and MCPP, and the metal chromium. This indicates that
herbivorous wildlife receptors could be exposed to higher doses of some site COPCs via the
food chain than they would at reference areas.

Concentrations of COPCs detected in plants from Dead Creek Section F were used in food
chain models to evaluate potential risks to mallards and muskrat, as representative species of
herbivorous wildlife. The details of the food chain model are discussed in Appendix E.
Results are summarized in Table 7-19.

Food chain modeling indicated that the average doses of COPCs that muskrats receive from
ingesting plants, sediment, and surface water from Dead Creek Section F do not exceed
NOAEL or LOAEL concentrations, with the exception of aluminum which was detected in
plants and sediment from Section F at concentrations lower than the reference areas. The
hazard indices for aluminum were 50 and 5 compared to the NOAEL and LOAEL using
average concentrations and 70 and 7 using maximum concentrations. Surface water
concentrations of aluminum did not contribute appreciably to these hazard indices. Because a
muskrat's foraging area is smaller than Creek Section F, the model assumed that a muskrat
eats vegetation from Dead Creek Section F year round. This indicates that herbivorous
mammals are not at risk above a level associated with a reference area.

Food chain modeling for mallards ingesting plants from Dead Creek Section F year round
resulted in hazard indices less than 1 for each COPC using average concentrations and a
foraging area of 580 hectares (USEPA, 1993; vs 0.3 hectares in Dead Creek Section F).
Hazard indices were also less than one using maximum concentrations and assuming the
mallard feeds only in Dead Creek Section F. This indicates that waterfowl that ingest plants
from Dead Creek Section F are not at risk from COPCs.
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7.2.3 Measure of effect 2c: Concentration ofCOPCs in surface waters

Purpose and Rationale. Many wildlife species will use Dead Creek and associated wetlands
as a drinking water source. The presence of COPCs in water could be a source of exposure to
these species. This measure of effect examines this potential route of exposure.

Approach: This endpoint is evaluated by two methods. Concentrations of COPCs in surface
water are compared to drinking water values for wildlife developed by Sample et al. (1996).
In addition, surface water concentrations are used in multi-pathway exposure models for
wildlife that develop exposure doses based on concentrations in sediment, water, and food.

Evaluation: Surface water concentrations of COPCs in Dead Creek were compared to
drinking water no observed adverse effects levels (NOAEL) and lowest observed adverse
effects levels (LOAEL) developed by Sample et al. (1996). Tables 7-20 and 7-21 summarize
these comparisons for Dead Creek Section F and the Borrow Pit Lake. For each compound,
the lowest NOAEL values for water were used as benchmarks. In Creek Section F and the
Borrow Pit Lake, surface water concentrations do not exceed any of the wildlife benchmarks.
Note that there is no benchmark available for some constituents.

The results of food chain modeling are in Appendix E. In each of the food chain models,
average and maximum surface water concentrations from Dead Creek Section F and the
Borrow Pit Lake did not result in a potential risk to wildlife. Surface water concentrations
contributed a minor portion to the hazard indices for each COPC.

7.2.4 Measure of effect 2d: Concentration of COPCs in fish

Purpose and Rationale'. Some wildlife species such as the great blue heron and river otter eat
primarily fish. This measure of effect evaluates this potential route of exposure.

Approach: The COPC levels measured in fish are used in the multi-pathway exposure model
for the great blue heron and river otter that incorporate concentrations in sediment, water, and
food. Exposures of the great blue heron and river otter within Dead Creek and the Borrow Pit
Lake are compared to: 1) appropriate NOAEL and LOAEL values, and 2) exposures that
occur in reference areas.

Evaluation: Tables 7-1, 7-2, and 7-3 compare maximum and average concentrations of
COPCs detected in largemouth bass, brown bullhead, and forage fish, respectively, from the
Borrow Pit Lake to concentrations in fish from reference areas.

In largemouth bass, dicamba, MCPA, chromium, zinc, DDE, gamma chlordane, heptachlor,
di-n-butylphthalate, and dioxin TEQs were at higher concentrations in samples from the
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Borrow Pit Lake than from the reference areas. In brown bullheads, dichloroprop, chromium,
mercury, DDE, alpha chlordane, heptachlor, bis(2-ethylhexyl)phthalate and dioxin TEQs were
at higher concentrations in samples from the Borrow Pit Lake than from reference areas. For
forage fish, dicamba, dichloroprop, MCPA, copper, lead, mercury, zinc, DDE, indeno(l,2,3-
c,d)pyrene, dibenz(a,h)anthracene, and dioxin TEQs were higher in samples from the Borrow
Pit Lake. This indicates that exposure to some COPCs via fish ingestion will be higher at the
Borrow Pit Lake than in other nearby areas.

Concentrations of COPCs detected in fish the Borrow Pit Lake were used in food chain
models to evaluate potential risks to great blue herons and river otter, as representative species
of piscivorous wildlife. The details of the food chain model are discussed in Appendix E.
Results are summarized in Table 7-19.

For the river otter eating a diet of large and small fish (72% "large fish" such as largemouth
bass or brown bullhead and 28% forage fish, based on information in USEPA (1993)) from
the Borrow Pit Lake, average concentrations of COPCs in fish tissue, sediment, and surface
water resulted in hazard indices less than 1. This model used average concentrations of
COPCs to represent an otter integrating exposure from different species offish consumed and
different locations within the Borrow Pit Lake. It also assumes that the Borrow Pit Lake
comprises approximately 0.01 of a river otter's foraging area (5 hectares of the Borrow Pit
Lake/400 hectare foraging area (USEPA, 1993). Whenmaximum concentrations were used
and the river otter was assumed to forage only in the BorrowTit LaEeTriazardlndices

- — — — • w *- — — " . -
exceeded 1 for aluminum and mercury. Aluminum concentrations in Borrow Pit Lake fish
and sediment are less that those in the reference areas. Mercury concentrations in sediment
were similar in the Borrow Pit Lake and reference areas. However some fish species (brown
bullhead and small minnows) had higher mercury concentrations on site than in the reference
areas. This conservative maximumIssessment places an upper bound on potential risk, but
does not represent risk to piscivorous mammals at the Borrow Pit Lake.

For the great blue heron, the food chain model using average concentrations of COPCs in
small (73% forage fish) and large fish (27% "large" fish such as largemouth bass and brown
bullhead based on information in USEPA (1993)) and surface water, theJiazard jndex for
mercury compared to the NOAEL dose wasjl. The hazard index compared to the LOAEL
dose was 0.4. The hazard indices for the rest of the COPCs were less than 1. This model also
assumed that great blue heron were foraging onsite from early March to late November
(Illinois, 2000) and that a heron's foraging area is approximately the size of the Borrow Pit
Lake (a foraging area of 0.6 to 8.4 hectares as reported in USEPA (1993) compared to 4.9
hectares of the Borrow Pit Lake). When a larger foraging area was used (3-mile radius that is
likely to be more representatative of herons known to nest in the area (East St. Louis and
Alorton, Illinois), hazard indices were less than 1. Whenjnaximurn concentrations were used
in the model jindjhe herons were assumed to forage on site year round, only mercury had a
hazard index greateFtharTone. These Hazard indices greater than one for mercury are due to
concentrations in brown "bullhead and small minnows that are higher than in fish from the
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reference areas. This indicates some potential risk to piscivorous birds due to mercury in fish -ft
-tissue at the Borrow PitTaTce. The potential risk may be due to regional conditions, as
concentrations of mercury in Borrow Pit Lake fish were within the range of concentrations
detected in Illinois fish (although higher than site reference areas).

7.2.5 Measure of effect 2e: Concentration ofCOPCs in benthic macroinvertebrates

Purpose and Rationale. Waterfowl (such as the mallard) and mammals (such as the muskrat
and river otter) eat benthic macroinvertebrates as a portion of their diet. This measure of effect
evaluates this potential route of exposure.

Approach: The COPC levels measured in benthic macroinvertebrates are used in a multi-
pathway exposure model for the mallard, muskrat, and river otter that incorporates
concentrations in sediment, water, and food. Exposures of waterfowl and mammals within
Dead Creek and the Borrow Pit Lake are compared to 1) appropriate NOAEL and LOAEL
values, and 2) exposures that occur in reference areas.

Evaluation: Tables 7-22 and 7-23 compare maximum and average concentrations of COPCs
detected in shrimp and clams, respectively, from the Borrow Pit Lake to concentrations in
shrimp and clams from reference areas. Only one composite shrimp sample was collected
frorrrthe Borrow Pit Lake. It had higher concentrations of antimony, silver, and dioxin than
shrimp samples from the reference areas. The clarnjiainples from Borrow Pit Lake had higher
concentrations of MCPP, arsenic, silver, heptachlor, methoxychlor, two phthalates, and dioxin
than clam samples from the reference areas.

Concentrations of COPCs detected in shrimp from the Borrow Pit Lake were used in food
chain models to evaluate potential risks to mallards; concentrations detected in clams were
used to evaluate potential risks to muskrat and river otter. The details of the food chain model
are discussed in Appendix E. Results are summarized in Table 7-19.

Food chain modeling indicated that the average doses of COPCs that muskrats receive from
ingesting clams, sediment, and surface water from the Borrow Pit Lake do not exceed
NOAEL or LOAEL concentrations, with the exception of aluminum which was detected in
clams and sediment from the Borrow Pit Lake at concentrations lower than the reference
areas. The hazard indices for aluminum were 40 and 4 compared to the NOAEL and LOAEL
using average concentrations and 50 and 5 using maximum concentrations. Surface water
concentrations of aluminum did not contribute appreciably to these hazard indices.

For the river otter eating clams from the Borrow Pit Lake, average concentrations of COPCs
in clam tissue, sediment, and surface water resulted in hazard indices less than 1. This model
used average concentrations of COPCs to represent an otter integrating exposure different
locations within the Borrow Pit Lake. It also assumes that the Borrow Pit Lake comprises

35



REV. 1

approximately 0.01 of a river otter's foraging area. When maximum concentrations were used
and the river otter was assumed to forage only in the Borrow Pit Lake, the hazard index
exceeded 1 for aluminum. Aluminum concentrations in Borrow Pit Lake fish and sediment
are less that those in the reference areas.

Food chain modeling for mallards ingesting shrimp from Dead Creek Section F resulted in
hazard indices less than 1 for each COPC using both average and maximum concentrations.

The results of the food chain modeling indicate that wildlife that consume macroinvertebrates
(clams and shrimp) from the Borrow Pit Lake do not experience risk greater that which could
occur at a reference area.

7.3 Assessment Endpoint 3: Survival, growth, and reproduction of individuals within
the local bald eagle population that may overwinter near the site

The assessment uses an exposure model to evaluate different routes of exposure including
ingestion of water, sediment and fish.

7.3.1 Measure of effect 3 a: Concentration ofCOPCs in fish for use in evaluating exposure via
the food chain

Purpose and Rationale. Bald eagle may use fish in Dead Creek and associated wetlands as
food. The presence of COPCs in fish could be a source of exposure to this species. This
measure of effect examines this potential route of exposure.

Approach: This endpoint is evaluated via an exposure model for the bald eagle. The
assessment compare exposures to: 1) appropriate NOAEL and LOAEL values, and 2)
exposures that occur in reference areas.

Evaluation: Tables 7-2 and 7-3 compare maximum and average concentrations of COPCs
detected in largemouth bass and brown bullhead, respectively, from the Borrow Pit Lake to
concentrations in fish from reference areas.

As stated in Section 7.2.4, concentrations of some COPCs in largemouth bass and brown
bullhead samples from the Borrow Pit Lake were higher than in fish samples from reference
areas. In largemouth bass, dicamba, MCPA, chromium, zinc, DDE, gamma chlordane,
heptachlor, di-n-butylphthalate, and dioxin TEQs were at higher concentrations in the Borrow
Pit Lake than in the reference areas. In brown bullheads, dichloroprop, chromium, mercury,
DDE, alpha chlordane, heptachlor, bis(2-ethylhexyl)phthalate and dioxin TEQs were at higher
concentrations in the Borrow Pit Lake than in reference areas.

Concentrations of COPCs detected in fish the Borrow Pit Lake were used in food chain
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models to evaluate potential risks to the bald eagle. The details of the food chain model are
discussed in Appendix E. Results are summarized in Table 7-19.

The food chain model for the bald eagle using average concentrations in large fish and surface
water did not result in hazard indices for any COPC greater than 1. This model assumed that
eagles overwinter in the vicinity of the site from October through March and that the Borrow
Pit Lake comprises about 0.003 of the eagles foraging area (5 hectares vs. 1880 hectares
foraging area; USEPA, 1993). Using maximum concentrations in large fish and surface water
and assuming that the eagle forages year round and only at the Borrow Pit Lake resulted in a
hazard index for mercury of 5 compared to the NOAEL dose. However, even for this
conservative case, the estimated exposure dose is still less than the LOAEL value. The
maximum mercury concentration in largemouth bass and brown bullhead combined was
measured in one composite brown bullhead sample that was approximately 5 times higher
than mercury concentrations from other large fish from the Borrow Pit Lake. The other
samples of largemouth bass and brown bullhead had concentrations similar to the reference
area.

7.4 Assessment Endpoint 4: Survival, growth, and reproduction of local populations
of terrestrial wildlife along the banks and floodplain of Dead Creek

7.4.1 Measure of effect 4a: COPC concentrations in soil samples from the creek bank and
floodplain as compared to applicable soil screening levels for protection of wildlife, plants,
and soil dwelling invertebrates

Purpose and Rationale. Soil concentrations provide a measure of exposure, and screening
level criteria indicate levels above which effects may occur. This measure of effect evaluates
the potential for soil concentrations of COPCs in Dead Creek banks and floodplains to cause
adverse effects.

Approach: The assessment compares measured concentrations of total contaminant
concentrations in soils to existing benchmarks as summarized in Efroymson et al. (1997).

These soil benchmarks are developed from values that represent a LOAEL for plants, soil
invertebrates, and wildlife (birds and mammals). Efroymson et al. (1997) selected the lowest
of the available values as a soil benchmark.

Discussion: Table 7-24 compares concentrations detected in Dead Creek floodplain surface
soils in both developed and undeveloped areas to soil screening benchmarks and a background
concentration. The floodplain soil concentrations are represented by either the maximum
concentration detected in surface soil (from a depth of 0 to 6 inches) or the 95% upper
confidence limit (UCL) on the mean. There were many more surface soil samples than
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sediment or surface water samples, and therefore a 95% UCL could be calculated for surface
soil. The background soil concentrations are represented as twice the average background soil
concentration. The background data set comes from three soil samples. As shown on Table
7-24, soil constituents fall into several categories including:

1) constituents for which the maximum site concentrations exceed the benchmark
(indicated in yellow on Table 7-24);

2) constituents for which the lower of the site maximum or 95% UCL on the mean
exceeds background (or the constituent was not detected in background soil) and no
benchmark is available (indicated in green on Table 7-24);

3) constituents for which the maximum site concentration is less than the benchmark;
4) constituents for which the lower of the site maximum or 95% UCL on the mean is

within background and there is no benchmark;
5) constituents detected at a frequency of less than 5%; and constituents of low toxicity.

The first category represents constituents that are present in soil in at least one location at
concentrations greater than a published ecological toxicity benchmark. Constituents in this
category are 2,3,7,8-TCDD TEQs, total PCBs, arsenic, barium, cadmium, copper, lead,
molybdenum, nickel, selenium, thallium, vanadium, and zinc. Table 7-25 identifies individual
soil sample locations that exceed the benchmark. Soil sample locations are shown on Figure
5-3. Note that many of the identified locations have concentrations slightly above the
benchmark and within background. Constituents that exceed both background and the
benchmark include: 2,3,7,8-TCDD TJEQs (1 locatiprfput of 29 surface soil sampling
locations); arsenic (1 location out of 65 surface soil sampling locations); barium (1 location
out of 65 surface soil sampling locations); copper (2 locations out of 65); lead (2 locations out
of 63)Tmolybdenum (2 locations out of 65); nickel (1 location out of 65); selenium (16
locations out of 65); thallium_(4 locations out of 65); vanadjum (1 location out of 65); and
zinc (3 locations out of 65). Detection limits for selenium in the remaining 49 samples were
above the benchmark of 0.21 mg/kg.

Selenium was not detected in background soil. The Illinois Environmental Protection Agency
(IEPA, 1994) reports a background range of less than 0.12 mg/kg to 2.6 mg/kg selenium in
soils within metropolitan statistical areas. The average reported background concentration in
these areas is 0.58 mg/kg. Therefore, the selenium concentrations detected in site surface soil
are likely to be within the range of background, although selenium was not detected in the
three site-specific background samples.

Few soil concentrations exceed both soil benchmarks and background. These sample
locations are scattered throughout the Dead Creek floodplain and do not represent a spatial or
geographical pattern. The uncertainty in this screening is due to the lack of soil benchmarks
for many compounds and, in the case of selenium, detection limits greater than benchmarks.
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The second category represents constituents that are present in floodplain soils at
concentrations above background, but for which little toxiciry information is available. Many
constituents fall into this second category (including herbicides, pesticides, SVOCs (mainly
PAHs), and VOCs), because soil benchmarks are available for only a few of the compounds
detected in soil.

The third, fourth, and fifth categories represent constituents that are unlikely to present an
ecological risk because the maximum concentration is less than a conservative benchmark,
concentrations are consistent with background, low frequency of detection (less than 5%), or
low toxicity (calcium, magnesium, and potassium).
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8.0 WEIGHT OF EVIDENCE DISCUSSION OF ECOLOGICAL RISK

The assessment endpoints used in this evaluation are:

Sustainability (survival, growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates);

Survival, growth, and reproduction of local populations of aquatic wildlife represented
by mallard duck, great blue heron, muskrat, and river otter (incorporates the
assessment of benthic macroinvertebrates including shrimp and clams);

Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site; and

Survival, growth, and reproduction of local populations of terrestrial wildlife along the
banks and floodplain of Dead Creek.

This section weighs the results of each measure of exposure or effect and draws conclusions
with regard to each assessment endpoint. Table 8-1 demonstrates this weight of evidence
evaluation.

8.1 Sustainability (survival, growth, and reproduction) of warm water fish species
typical of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates)

Several COPCs including herbicides, metals, PCBs, pesticides, phthalates, PAHs, and dioxins
were detected in fish from the Borrow Pit Lake at concentrations higher than those detected in
fish from reference areas indicating that fish at the site have a higher exposure. Of the COPCs
detected in fish tissue, only mercury was detected at concentrations exceeding a toxicity
benchmark. Mercury concentrations exceeded a toxicity benchmark in one out of three brown
bullhead samples and one out of three small forage fish (minnow) samples, but not in
largemouth bass. This indicates that therejs some potential for adverse effects on fish due to
mercury atjhe site. Mercury was also present in site sediment at concentrations above those
detected in reference areas.

The only COPCs in surface water that exceeded available criteria or guidelines were
aluminum, barium, iron, and manganese. Concentrations of these metals were lower than in
reference area water bodies. Therefore, concentrations of COPCs in surface water do not pose
a risk to fish in the Borrow Pit Lake at levels above those that exist in reference areas.
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Results of the evaluation of the benthic community indicated that benthic invertebrates are
likely affected by poor habitat conditions in Dead Creek and the Borrow Pit Lake. Although
concentrations of some COPCs were elevated above sediment concentrations in reference
water bodies and above sediment guidelines for the protection of benthic invertebrates, the
benthic community was similarly impaired at both the site and the reference areas. Results of
toxicity testing were inconclusive and indicated toxicity in site sediment and reference area
sediment. The prey base for fish is impaired in the Borrow Pit Lake (and Dead Creek Section
F) but only to a similar degree as is present in reference areas. Therefore, site-related
chemicals are not considered to pose a risk to the prey base as compared to other areas.

Some species offish in the Borrow Pit Lake may be at risk due to body burdens of mercury
elevated over a toxicity benchmark. However, fish in many regions of the United States and
Canada, in general, and Mississippi River basin in Illinois, in particular, have mercury
concentrations in the same range and are not near known sources of mercury contamination.
In general, fish at the site are at risk due to poor habitat conditions that are no different from
conditions in other water bodies in the region. These poor habitat conditions include
fluctuating water levels and a reduced prey base due to silty, muddy substrate. Potential risks
due to site-related chemicals to fish within the Borrow Pit Lake appear to be negligible to
small and are unlikely to influence the sustainability of these populations.

8.2 Survival, growth, and reproduction of local populations of aquatic wildlife
represented by mallard duck, great blue heron, muskrat, and river otter (incorporates
the assessment of benthic macroinvertebrates including shrimp and clams)

Wildlife species presence and use of the habitat appears to be similar to other water bodies in
the region.

Plantsjn Dead Creek Section F have higher concentrations of some COPCs (metals, PAHs, A"
qnejierbicjde, and .two..pesticides) than plants from the reference areas. This indicates that
plants and wildjjfejhat_eat plants (mallards and muskrats) may be exposed to these COPCs to
a higher degree at the siteTTood Warn modeling indicated that these higher exposures do not

" resultln risk to mallards oj muskrats.

Concentrations of COPCs in surface water do not pose a risk to wildlife.

Some COPCs are present at higher concentrations in fish from the Borrow Pit Lake than in
fish from reference water bodies. These COPCs include herbicides, metals, PCBs, pesticides,
phthalates, PAHs, and dioxins. Food chain modeling indicated that these higher exposures do
not result in risks to river otter that eat fish. It did indicatejotential risks above a NOAEL
dojse {but below a LOAEL dose) to great blue_herpn that eat fish from the Borrow Pit Lake.
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This potential risk is due to mercury levels in some fish species, if herons forage mainly in the
Bo^b^Tjrfcaker'inTeTons'Tbrage over a wider area (which is likely since the nesting areas
are at least one mile away), no risk due to mercury is estimated (or the risk due to mercury is
at a background level).

Concentrations of some COPCs are higher in shrimp and clams from the Borrow Pit Lake
than from reference water bodies. This indicates a higher degree of exposure of these
organisms and wildlife that eat them. Food chain modeling indicated that these increased
exposures do not result in risks to mallards, muskrats, or river otter.

Wildlife appear to use Dead Creek and the Borrow Pit Lake to the same degree as other water
bodies in the region. The only potentiaj_risk due to COPCs at the site is to piscivorous birds
due to mercury .in fish. This potential for risk is considered to be low because the mercury
dose in fish exceeds a no effects level, but not a level associated with effects on birds. In
addition, it is similar to levels measured in fish in many regions of the U.S. and Canada and
throughout the Mississippi River basin in Illinois.

8.3 Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site

Food chain modeling did not predict risks to bald eagles that may eat fish from the Borrow Pit
Lake.

8.4 Survival, growth, and reproduction of local populations of terrestrial wildlife
along the banks and floodplain of Dead Creek

The measure of effect used to evaluate this assessment endpoint was a screening of floodplain
surface soil concentrations against ecological benchmarks and background soil concentrations.
This screening indicated that some COPCs exceeded ecological benchmarks and background.
However, only a few locations had COPC concentrations that exceeded both the ecological
benchmark and background. These locations were scattered over the floodplain and did not
exhibit a spatial pattern. Therefore, although a conservative screening analysis indicated that
there may be some risks to terrestriarwildlife in the iloo^planTofTJead Creek, the scattered
nature of the background exceedances does not indicate wide spread risks.
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9.0 DISCUSSION OF UNCERTAINTIES AND EXPOSURE ASSUMPTIONS

To insure that uncertainties in the assessment have been identified and appropriately
addressed, this section presents potential sources of uncertainty. This section of the report
identifies the major sources of uncertainty along with actions that have been taken to manage
this uncertainty within the assessment. The three primary categories of uncertainty in this
assessment are exposure assessment uncertainty, field observation uncertainty and food chain
modeling uncertainty.

9.1 Exposure Assessment Uncertainty

A variety of measurement endpoints are selected to reduce the uncertainty inherent in the
evaluation of exposure in complex ecological systems. While it is impossible to evaluate the 6 • a'' *'"
condition of every species and local population using the site, it is important to select species ';; < '* «-.
that may use the site, are representative of larger feeding guilds, and have a high potential for
exposure. Laboratory assessment of tissue concentrations in plants, fish and invertebrates are
not expected to include a great deal of uncertainty.

9.2 Field Observation Uncertainty
I <4 *

Field observations occurred over a limited amount of time in 1996 and 1999. In 1999, ': "'•>•'• i *('
severely low water levels in Dead Creek, the Borrow Pit Lake, and the reference water bodies, ?
effected ecological conditions.

9.3 Food Chain Modeling Uncertainty

There is uncertainty in the estimates of ingestion rates for wildlife. We rely on studies that
present conservative estimates of quantity of food, water and soil in each species' diet
(USEPA 1993; Beyer et al. 1994). For example, we assume that some species incidentally
ingest sediment during feeding

The actual diets of the species analyzed in the food chain models include a larger diversity of
food types than represented in the food chain models. The assessment relied on site data
(plants, clam, fish, and shrimp) where possible and representative food types (both plant and
animal tissue). It cannot capture each unique diet item in the diet of wildlife..

The quantity of sediment that an animal ingests while consuming plants or invertebrates is
uncertain. The assumptions used in the food chain models are conservative to minimize the
effect of the uncertainty. For certain COPCs, sediment is a significant component of the total
dose. In certain cases, and for certain compounds, tissue concentrations represent a significant
component of the total dose.
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The assessment relies on two sources for wildlife ingestion and exposure information, USEPA
(1993) and Beyer et al. (1994). The wildlife soil ingestion rates provided by Beyer et al.
(1994) are based on a percentage of the dry mass of food ingested per day. The food ingestion
rates and the concentrations in food are provided on a wet weight basis. To apply the Beyer et
al (1994) values for soil, we adjust the food ingestion rate to a dry weight basis (assume
moisture content of invertebrates=80%, and moisture content of plants=70%) and then apply
the Beyer et al. (1994) values to obtain the dry soil ingestion rate in grams per gram body
weight per day.

The development of toxicological benchmarks involves uncertainty because they are derived
from laboratory studies and must be extrapolated to the field. In many cases, extrapolations
are also made between species. This is standard practice in ecological risk assessment and
yields benchmarks that are likely to be conservative. Testing is often rigorous, however the
tests are generally performed on standard laboratory species and then the results are adjusted
for other species based on body weight. While the species assessed are not standard
laboratory species, they are species with readily available toxicological benchmarks.

To capture uncertainty in the food chain assessment, this assessment calculated hazard indices
using both a No Observed Adverse Effect Level (NOAEL) and the Lowest Observed Adverse
Effect Level (LOAEL). In a few cases, a hazard index using the NOAEL exceeds one, while
the hazard index using the LOAEL is less than one. The uncertainty is bounded between the
two toxicological benchmarks.
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10.0 SUMMARY AND CONCLUSIONS

The baseline ecological risk assessment for Sauget Area I in Sauget and Cahokia, Illinois,
addresses Dead Creek surface water and sediment and surficial floodplain soils. The
assessment follows the work plan for the project. The ecological risk assessment is restricted
to a portion of Dead Creek Segment F and the Borrow Pit Lake. Creek Segments B through
the upper portion of F are subject to a Unilateral Administrative Order issued by the USEPA
on May 31, 2000 to Monsanto Company and Solutia Inc. (Docket No. V-W-99-C-554) to
remove sediments from Sauget Area 1 Creek Segments B and Site M and Creek Segments C,
D and E, which are located in Sauget and Cahokia, Illinois.

Assessment endpoints and measures of effects were selected in the project work plan. The
assessment endpoints are:

Sustainability (survival, growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates);

Survival, growth, and reproduction of local populations of aquatic wildlife represented
by mallard duck, great blue heron, muskrat, and river otter (incorporates the
assessment of benthic macroinvertebrates including shrimp and clams);

Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site; and

Survival, growth, and reproduction of local populations of terrestrial wildlife along the
banks and floodplain of Dead Creek.

Results indicate, ha,:

Some species of fish in the Borrow Pit Lake may be at risk due to body burdens of
mercury elevated over a toxicity bencjunafR. The concentrations measured in Borrow
Pit Lake fish are within the range measured in the Mississippi River Basin in Illinois.
In general, fish at the site are at risk due to poor habitat conditions that are no different
from conditions in other water bodies in the region. These poor habitat conditions
include fluctuating water levels and a reduced prey base due to silty, muddy substrate.
Mercury was the only COPC detected in whole fish tissues that presented a potential
risk to fish. Surface water did not pose a risk to fish or other aquatic organisms above
risks present in other water bodies in the region based on a comparison of
concentrations to Illinois standards and federal criteria. The benthic invertebrate prey
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base offish was impaired based on benthic community analysis and toxicity testing,
but this impairment was similar to that observed in other water bodies in the region
unaffected by industry. The impairment is due in part to silty bottom conditions,
fluctuating water levels and possibly due to background levels of agricultural
chemicals.

Wildlife appear to use Dead Creek and the Borrow Pit Lake to the same degree as
other water bodies in the region. The onlyjjotential risjcjlue tq_COPCs at the site is to
piscivorous birds due: tojxmsumptjqn of mercury in fish. This potential for risk is
considered to be low because trie mercury dbseTri fish exceeds a no effects level, but
does not exceed the level associated with adverse effects on birds. This potential risk
is not indicated if heron are assumed to forage over a three-mile radius. Food chain
modeling indicated that other wildlife that feed at Dead Creek Section F or the Borrow
Pit Lake (muskrats, river otter, and mallards) are not at risk due to ingestion of COPCs
in food items (plants, clams, fish, and shrimp), sediment, or surface water.

Bald eagles, a federally-listed endangered species, overwinter in the Mississippi River
Valley^to the north of the site. Bald eagles_attemrjted to nest near the site in 1993 and
1994,/but have not been observed near the site recently.) Food chain modeling did not

jjredieYrisks~to bald" eagles that may eat fish from the Borrow Pit Lake.

A screening of floodplain surface soil concentrations against ecological benchmarks
and background soil concentrations indicated that some COPCs exceeded ecological
benchmarks and background. However, only a few locations had COPC
concentrations that exceeded both the ecological benchmark and background. These
locations were scattered over the floodplain and did not exhibit a spatial pattern.
Therefore, although a conservative screening analysis indicated that therejriay be some
risks to terrestrial wildlife in the floodplain of Dead Creek, the scattered nature of the
background exceedances does not indicate wide spread risks.
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TABLE 4-1
ASSESSMENT ENDPOINTS

AND ASSOCIATED MEASURES OF EFFECT
DEAD CREEK AND THE BORROW PIT LAKE

SAUGET AREA I

Assessment Endpoint 1: Sustainability of warm water fish

Measure of effect la: body burdens of COPCs in selected fish species as a measure of exposure
(compared to body burdens in fish from reference areas) and effects (compared to benchmark
values).

Measure of effect Ib: COPC concentrations in surface water as compared to applicable water
quality criteria for protection of fish and wildlife.

Measure of effect Ic: sustainability of a benthic macroinvertebrate community that can serve as a
prey base for fish:

Concentration of COPCs in sediment;

Field assessment of benthic macroinvertebrate community structure;

Sediment toxicity tests.

Assessment Endpoint 2: Survival, growth, and reproduction of local populations of
aquatic wildlife as represented by the, mallard duck, great blue heron, muskrat, and
river otter

Measure of effect 2a: Wildlife species composition and habitat use.

Measure of effect 2b: Concentration of COPCs in aquatic/marsh plants for use in evaluating
exposure via the food chains for mallard duck and muskrat.

Measure of effect 2c: Concentration of COPCs in surface waters in comparison to wildlife
benchmarks.

Measure of effect 2d: Concentration of COPCs in fish for use in evaluating exposure via the food
chain for great blue heron and river otter.

Measure of effect 2e: Concentration of COPCs in macroinvertebrates (shrimp and/or clams) for
use in evaluating exposure via the food chain for mallard duck, river otter and muskrat.

Assessment Endpoint 3: Survival, growth, and reproduction of individuals within
the local bald eagle population that may overwinter near the site

Measure of effect 3a: Concentration of COPCs in fish for use in evaluating exposure via the food
chain.

Assessment Endpoint 4: Survival, growth, and reproduction of local populations of
terrestrial wildlife along the banks and floodplain of Dead Creek

Measure of effect 4a: Soil screening effect levels for the protection of wildlife, plants, and soil
dwelling invertebrates.



Table 5-1
Comparison of Maximum Surface Witer Concentrations to Standards and Guidelines

Dead Creek Sector F and Borrow PR Lake
Sauget Area I

Compounds

Herbicides (ug/l)
2.4,5-T
2,4,5-TP (Silvex)
2,4-D
2.4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol at pH 7.4
Metals/Inorganics (rng/l)
Aluminum
Antinx>ny
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide. Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Fluoride (mg/l)
Hardness as CaCO3 (mg/l)
Ortho-Phosphale-P (mg/l)
pH
Suspended Solids (mg/l)
Total Dissolved Solids (mg/l)
Total Phosphorus (mg/l)

PCB (ugfl)
Decachlorobiphenyl
Dichlorobiphenyl
Heptacnloroblphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Odachlorobiphenyl
Pentachloroblphenyl
Tetrachlorobiphenyl
Trichlorobiphenvl

Maximum
Detected'

3.4

0.015
0.32

89
0.0041
0.0015
0.012

8.7
0.02

33
1.7

0.004
0.021
7.6

24

0.014
0.075
0.29
350
0.83

9.7
160
480
1.2

Illinois2

Acute WQ

Standards

0.36

0.024

3.3/0.016

0.037
0.022

0.26

0.0026

Chronic WQ
Standards

0.19

0.0021

0.39/0.01 1

0.023
0.0052

0.055

0.0013

CMC

13

0.75'

0.34

0.011

3.4" / 0.016'"

0.029
0.022

0.22

0.0014

0.91

0.016

0.23

CCC

10

0.087'

0.15

0.0046

0.16" / 0.011'"

0.018
0.0052

1
0.0087

0.00077

0.1

0.005

0.23

6.5-9

0.014'

Tier II Values'
Secondary

Acute Value

0.18

0.066"*""
0.11

0.035

1.5

2.3

16

0.11

0.28

Secondary

Chronic Value

0.03

0.0031
0.004

0.00066

0.023

0.12

0.0013
0.37

0.00036

0.012
0.02

Oak Ridge
Lowest Chronic Value

for All Organisms'

116

82

53

680

Maximum
Delected

Reference'

19.5

0.017
0.41

0.00083

72
0.0225
00076
0.018S

25.5

0.032
35
2.9

0.00655
0.0245

11

23

0.0525
0.13

0.38

330
0.215
8.1
700
460
3

Twice Average
of

Reference Area

0.5
0.5
0.5
0.5
120
1.2
6
6

120
120
1

26.45
0.02

0.02915
0.7175

0.0027475
0.005
117.25

0.03075
00114
0.02455

0.01

32.75
0.0515

53.5

3.95

0.0002
0.010725
0.03475

17
0.01

0.01
38

0.01

0.08475
0.15175
0.625
512.5

0.2345
15.65
840
735

3.285

0.5
0.1
0.3
0.2
0.1
0.5
0.3
0.2
0.2
0.1

Preliminary
Screening

out
out
out
out
out
out
out
out
out
out
out

In
Out
Out
In

Out
out
Out
Out
Out
Out
Out
In

Out
Out
In

Out
Out
Out
Out
Out
out
Out
out
Out
Out
Out
Out
Out
out
Out
Out
Out

Out
Out
Out
Out
Out
Out
Out
Out
Out
Out

Comments

not detected In sw
not delected in sw
not detected in sw
not detected in sw
not detected in sw
not detected In sw
not detected in sw
not detected in sw
not delected In sw
not detected in sw
not detected in sw

greater than criteria
not detected in sw

no exceedance
greater than Tier II
not detected In sw
not detected in sw

low loxicily: nutrient
no exceedance
no exceedance
no exceedance

not detected in sw
greater than criteria; less than ref.

Less than IL criteria
low loxicily: nutrient
Greater than criteria
not detected in sw

no exceedance
no exceedance

low toxicity: nutrient
not detected in sw
not detected in sw

low toxicity; nutrient
not detected in sw

no exceedance
no exceedance

no criteria; less than reference
water quality parameter
water quality parameter
water quality parameter
water quality parameter
water quality parameter
water quality parameter

not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected In sw
not detected in sw
not detected in sw
not detected In sw
not delected in sw
not detected in sw
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Tau.« 4-1
Comparison of Maximum Surface Water Concentrations to Standards and Guidelines

Dead Creek Sector F and Borrow Pit Lake
Sauget Area I

Compounds

Pesticides (ug/l)
4,4'-DDD
4.4'-DDE
4.4'-DDT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
»eldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
:ndrin

Endnn aldehyde
indrin ketone
Gamma Chlordane
garnma-BHC (L!ndaneJ_
Heptachlor
Heplachlor epoxide
Methoxychlor
Toxaphene

SVOC (ug/l)
1 ,2.4-Trtchlorobenzene
1 ,2-Dicnlorobenzene
1 ,3-Dlchlorobenzene
l.4-0ichlorobenzene
2,2'-Oxybls( 1 -Chloropropane)
2.4.5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2.4-Dinitrophenol
2,4-Dinitrotoluene
2.6-Dinilrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl naphthalene
2-Methylphenol (o-cresd)
2-Nilroaniline
2-Nitrophenol
3,3'-Oichlorobenzidine
3-Methylphenol/4-Methyl phenol
3-Nitroaniline
4,6-Dinitrc-2-melhyl phenol
4-Bromophenylphenyl ether
4-Chloro-3-methylprienol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pvrene
Benzo(b)fluoranthene
Benzo(B,h.l)perylene
Benzo(k)fluoranthene
bis(2-Chloroelhoxy)methane

Site
Maximum
Detected1

0.001
0.02

0.0022
0.001
0.0024

0.0032
0.00095
0.0032
0.0027

0.0038
0.0029
0.00096

Illinois2

Acute WQ

Standards
Chronic WQ
Standards

NAWQ Criteria3

CMC

1.1
3

2.4 —

0.24

0.22—"
0.22- —

0.086

0.95

0.52
0.52

0.73

CCC

0.001

0.0043 —

0.056
0056'""
0.056- —

0.036

0.0038
0.0038

0.03
0.0002

Tier II Values'
Secondary

Acute Value

0.19—

39
39"——
39

0.125

700
260
630
160

230

1200

13
0.49
0.24

Secondary

Chronic Value

0.011""*""

0.013+

2.2
2.2
2.2"""""

0.51

0.51

0.0069

0.019

110
14
71
15

13

1.5

300

0.73

0.027
0.014

Oak Ridge
Lowest Chronic Value

for All Organisms"

Maximum
Detected

Reference'

0.0015
0.0057
0.004
0.013

0.00155
0.015
0.007
0.0036
0.026

0.000096
0.007
0.0054

0.05115
0.011
0.0031
0.01155
0.0035
0.0082

Twice Average
of

Reference Area

0.1
0.07575
0.07785
0.0282
0.03245
0.030025
0.02325
0.0125
0.05285
0.0202

0.075048
0.03195
0.05294

0.100575
0.05785
0.02696
0.012875
0.03925
0.01185

0.5
5

10
10
10
10
10
10
2.1
10
14
10
10
10
10
10
10
50
10
20
10
50
13
1

10
20
10
50
50
10
10
10
10
10
10
10
10
10

Preliminary
Screening

Out
Out
Out
Out
Out
Out
Out
Oul
Out
Oul
Out
Out
Out
Out
Out
Out
Out
Out
out
Out
Out

Out
Out
Out
Out
Out
Out
Oul
Out
Out
Out
Oul
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Oul
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out

Comments

not detected in sw
not detected In sw
not delected in sw
not detected In sw
not detected in sw

no exceedance
no exceedance
no exceedance
no exceedance
no exceedance

not delected In sw
no criteria: less than reference

no exceedance
no critena; less than reference
no criteria; less than reference

not detected in sw
no exceedance
no exceedance
no exceedance

not detected in sw
not detected in sw

not detected in sw
not detected In sw
not detected in sw
not detected in sw
not detected in sw
not detected In sw
not delected in sw
not detected in sw
not detected in sw
not detected in sw
not delected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected In sw
not delected in sw
not detected in sw
not detected In sw
not detected In sw
not detected in sw
not detected In sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not delected in sw
not delected in sw
not detected in sw
not detected In sw
not detected in sw
not detected in sw
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Tjbl« 5-1
Comparison of Maximum Surface Water Concentrations to Standards and Guidelines

Dead Creek Sector F and Borrow Pit Lake
Sauget Area I

Compounds

bis(2-Chloroethyl)ether
bis(2-Ethy1hexy1 )phthalale
Butyl benzylphthalate
Carbazole
Chrysene
Di-n -butyl phthalate
Di-n-octylphlhalate
Oibenzc<a,h)antriracene
Oibenzofuran
Dielhylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
lndeno<1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodlphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

V(X (ug/l)
1,1.1 -Trichloroethane
1 , 1 .2.2-Tetrachloroethane
1,1,2-Trichloroethane
1 , 1 -Dichloroethane
1,1-Dlchloroethene
1.2-Dlchloroelhane
1.2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodlchloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon dlsuiride
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 .3-Dichloropropene
Cis/Trani-1 ,2-Dichloroethene
Dibromochloromelhane
Ethyl benzene
Methylene chloride (Dichloromethane]
Styrene
Telrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichtoroethene

Site
Maximum
Detected1

0.7

0.7

18
1.7

Illinois'1

Acute WQ

Standards

Chronic WQ
Standards

NAWQ Criteria'
CMC CCC

Tier II Values4

Secondary

Acute Value

27

190

66
1800

70

210

3800
190

200
2100

5200
830
450
8800

240000
1800

2200
28000
2300

17
180

1100

490

130
26000

830
120

440

Secondary
Chronic Value

3
19

35

3.7
210

3.9

12

210
12

11
610
1200
47
25
910

14000
99
170

1500

130

0.92

9.8
64

28

7.3
2200

98
9.8

47

Oak Ridge
Lowest Chronic Value

for All Organisms'

708

15

200

Maximum
Detected

Reference1

38

Twice Average
of

Reference Area

10
1.8
10
10
10
10
10
10
10
10
10
10
1

10
10
10
1.9
10
10
10
5
10
3.5
5
10
10
10

5
5
5
5
5
5
5
25
25
25

56.5

1.2
5
5

9.8
5
5
5
10
5
10
1
5
5
5

4.7
5
5
5
5

2.7

Preliminary
Screening

Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out

Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out

Comments

not delected In sw
not detected in sw
not detected In sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not delected In sw
not detected in sw
not detected in sw
not detected In sw

no exceedance
not detected In sw
not detected in sw
not detected in sw
not detected in sw
not detected In sw
not detected in sw
not detected In sw
not detected in sw
not detected in sw
not delected In sw
not detected In sw
not detected in sw

no exceedance
not delected In sw
not detected In sw

not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not delected in sw
not detected in sw
not detected in sw

no exceedance
less than criteria

not detected In sw
not detected in sw
not detected in sw
not detected in sw
not detected In sw
not detected In sw
not detected in sw
not detected In sw
not detected In sw
not detected in sw
not detected In sw
not detected In sw
not detected In sw
not detected In sw
not detected in sw
not detected In sw
not detected in sw
not detected in sw
not detected in sw
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Table 5-1
Comparison of Maximum Surface Water Concentrations to Standards and Guidelines

Dead Creek Sector F and Borrow Pit Lake
Sauget Area I

Compounds
Vinyl chloride
Xylenes. Total

Dloxlns (ug/l)
1.2,3,4.6,7.8,9-OCDD
1,2,3,4.6,7,8,9-OCDF
1.2.3.4,6.7,8-HpCDD
1.2.3.4.6,7,8-HpCDF
1.2,3,4.7,8.9-HpCDF
1,2.3.4.7,8-HxCDD
1,2,3,4,7,8-HxCDF
1.2.3,6.7.8-HxCDD
1.2,3,6,7,8-HxCDF
1,2,3,7,8.9-HxCDD
1.2.3.7,8.9-HxCDF
1,2.3.7.8-PeCDD
1.2.3.7.8-PeCDF
2.3.4,6.7.8-HxCDF
2.3.4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDO
Total PeCDF
Total TCDD
Total TCDF
Total TEQ (mammal)

Site
Maximum
Delected'

0.00143
0.00026

0.0000692
0.0000505
0.000548

0.000024

00000089

0.000128
0.0006

0.0000902
0.000581

1.901E-05

Illinois2

Acute WQ
Standards

Chronic WQ
Standards

NAWQ Criteria3

CMC CCC
Tier II Values4

Secondary
Acute Value

230++/32++*

Secondary
Chronic Value

13++/1.8+++

3.1E-09

Oak Ridge
Lowest Chronic Value

for All Organisms'

Maximum
Delected

Reference1

0.0074
0.0001955
0.000183
0.0000445
0.0000119
0.000008

~0.00~6o69<f
0.0000072
0.0000139
0.0000127
0.0000087
0.0000071

0.0000059

0.00000835
0.0004035
0.0001515
0.00006425
0.0000368
0.0000083
0.00001635
0.000017
0.000009

Twice Average
of

Reference Area
10
5

Preliminary
Screening

Out
Out

In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In

Comments

not detected in sw
not detected in sw

COPC in sediment
COPC in sediment
COPC In sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC In sediment
COPC in sediment
COPC in sediment
COPC In sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC In sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC In sediment
COPC In sediment
COPC In sediment
COPC in sediment
COPC in sediment
COPC in sediment

Greater than Great Lakes Tier I

Notes:
Results in ug/l for organic constituents; mg/l for inorganic constituents
•At pH 6.5 - 9.0. see G, I, and L under National recommended water quality criteria for non priority pollutants
" Chromium III
"' Chromium VI
""For Chlordane
'""For alpha- and beta-Endosulfan

For PCBs
"•""For Arsenic V

For BHC (other)
"•"""For DDD p.p
+For DDT
++For Xylene
+++For m-Xylene
aFor chlordane
Hardness dependent criteria calculated at a hardness of 220 mg/l as CaCO3 (the lowest detected on site)

' A blank in this column Indicates compound was not detected In surface water in this location
2 Illinois. 1999. Title 35 of the Illinois Administrative Code. Subtitle C, Chapter I, Part 302 Water Quality Standards, Subpart B.
5 USEPA, 1999. Natioanl Recommended Water Quality Criteria • Correction, Office of Water, EPA B2-2-Z-99-001 (April 1999)

' Suter, G.W. II. and C.L. Tsao. 1996. Toxicologlcal Benchmarks for Screening Potential Contaminants of Concern for Effect on Aquatic Biota: 1996 Revision. Risk Assessment. Health Sciences Research Division, Oak Ridge,

Tennessee. ES/ER/TM-96/R2.
out = excluded from further consideration In surface water
in = selected as a COPC
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Table 5-2
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Compounds
Herbicides (ug/kg)
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Total Organic Carbon (mg/kg dry weight)

Maximum
Detected4

23

17000
4.7
19

420
0.89
47

17000
38
13

410

38000
320
6800
1400
1.1
3.7
390
2900

0.79

51
3700
7.06

140000

Sediment
Quality

Guidelines1

TEC

9.79

0.99

43.4

31.6

35.8

0.18

22.7

121

Florida
SQAG2

TEL

7.24

0.676

52.3

16.7

30.2

0.13

15.9

0.733

124

Ontario

Guidelines3

LEL

6

0.6

26
50
16
0.1

20000
31

460
0.2

16

0.5

120

Maximum
Detected

in Reference
Area4

12

1.9

19000
4
8

230
1

0.65
18000

25
10
23

24000
26

6500
770

0.063
0.53
26

2600

44
96

7.31
23000

Twice
Average

of Reference

Area

20

29000
4.2

14.35
415
1.56
0.83

27000
40

17.2
38

41500
44

10300
1415
0.096
0.89
43

4200

70
166

34000

Preliminary

Screening

IN
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

OUT
IN
IN
IN

OUT
IN

OUT
IN

OUT
IN

OUT
IN
IN

OUT
IN
IN
IN
IN

OUT
OUT

IN
OUT
OUT
OUT

IN
OUT
OUT

Comment

No criteria; greater than background
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.

No criteria; less than background
No criteria; greater than background
Greater than criteria and background
No criteria; greater than background
No criteria; less than background
Greater than criteria and background
Common nutrient; less than background
Greater than criteria.
Less than criteria.
Greater than criteria and background
Not detected in sediment.
Greater than criteria
Greater than criteria and background
Common nutrient.
Greater than criteria.
Greater than criteria and background
No criteria; greater than background
Greater than criteria; greater than background
Common nutrient
Not detected in sediment.
Greater than criteria
Not detected in sediment.
Not detected in sediment.
No criteria; less than background
Greater than criteria and background
NA
NA
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Table 5-2
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Compounds
PCBs and Pesticides ug/kg
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Dentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
Total PCBs
4,4'-DDD
4,4'-ODE
4,41-DDT*
Total DDT
Aldrin
Alpha Chlordane**
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan surfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane**
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Maximum
Detected4

22

66

83
3.8
11
4.5
43
4.1
5.3

0.34
9.3
5.7
8.1
9.5
1.7
14
10
17
4.8
0.93
5.4
24

Sediment
Quality

Guidelines1

TEC

59.8
4.82
3.16
4.16
5.28

3.24

1.9

2.22

3.24
2.37

2.47

Florida
SQAG*

TEL

21.6
1.22
2.07
1.19
3.89

2.26

0.715

2.26
0.32

Ontario
Guidelines3

LEL

70
8
5
8
7
2
7
6
5

2

3

7
3

0.3 NEL
5

Maximum
Detected

in Reference
Area4

Twice
Average

of Reference

Area

Preliminary

Screening

OUT
OUT
OUT
NA

OUT
OUT
OUT
NA

OUT
OUT

IN
IN
IN
IN
IN
IN
IN

OUT
OUT

IN
IN
IN
IN
IN

OUT
IN
IN
IN
in
in
in
IN

OUT

Comment

Not detected in sediment.
Not detected in sediment.
Not detected in sediment.

Not detected in sediment.
Not detected in sediment.
Not detected in sediment.

Not detected in sediment.
Mot detected in sediment.
Greater than criteria; ND in background
Greater than criteria; ND in background
Greater than criteria; ND in background
Greater than criteria; ND in background
Greater than criteria; ND in background
Greater than criteria; ND in background
Greater than criteria; ND in background
Not detected in sediment.
Not detected in sediment.
No criteria; ND in background
Greater than criteria; ND in background
No criteria; ND in background
No criteria; ND in background
No criteria; ND in background
Less than criteria.
No criteria; ND in background
No criteria; ND in background
Greater than criteria; ND in background
Greater than criteria; ND in background
Greater than criteria; ND in background
Greater than criteria; ND in background
No criteria; ND in background
Not detected in sediment.
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Table 5-2
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Compounds
SVOCs ug/kg
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-Oxybis{1 -Chloropropane)
2,4,5-Trichlorophenol
2,4.6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perytene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)metha ne
bis(2-Chloroethy))ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole

Maximum
Detected4

Sediment
Quality

Guidelines1

TEC

57.2
108
150

Florida
SQAG2

TEL

20.2

6.71
5.87
46.9
74.8
88.8

182

Ontario
Guidelines9

LEL

220
320
370

170
240

Maximum
Detected

in Reference
Area4

Twice
Average

of Reference
Area

Preliminary
Screening

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT '
OUT
OUT
OUT
OUT
OUT
OUT

Comment

Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
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Time 5-2
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Compounds
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs
VOCs ug/kg
1,1,1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)

Maximum
Detected4

74

130

130

Sediment
Quality

Guidelines1

TEC
166

33

423
77.4

176

204

195
1610

Florida
SQAG2

TEL
108

6.22

113
21.2

34.6

86.7

153
1684

Ontario
Guidelines3

LEL
340

60

750
190

200

560

490
4000

Maximum
Detected

in Reference
Area4

40

160

Twice
Average

of Reference

Area

49.75

155.75

Preliminary

Screening
OUT
OUT
OUT
OUT
OUT
OUT
OUT

IN
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

Comment
Less than criteria; ND in background
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Greater than criteria; ND in background
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Less than criteria

Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
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Table 5-2
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Compounds
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Dichloroethene
Dibromochloromethane
Ethylbenzene
Methylene chloride (Dichloromethane)
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total
Dloxin TEQ (mammal) pg/g

Maximum
Detected4

11

333

Sediment
Quality

Guidelines1

TEC

Florida
SQAG2

TEL

Ontario

Guidelines1

LEL

Maximum
Detected

in Reference
Area4

10

Twice
Average

of Reference

Area

12

Preliminary
Screening

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
IN

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

IN

Comment
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
No criteria; ND in background
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Greater than reference area.

Notes: Except where noted, concentrations in ug/kg for organic constituens; mg/kg for inorganic constituents.
1 Threshold Effects Concentration - MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-
Based Sediment Quality Guidelines for Freshwater Ecosystems. Arch. Environ. Contain. Toxicol. 39:20-31.
2 Sediment Quality Assessment Guidelines - MacDonald Environmental Sciences, Ltd. 1994. Approach to the Assessment of Sediment
Quality in Florida Coastal Waters, Volume 1- Development and Evaluation of Sediment Quality Assessment Guidelines. Prepared for
3 Lowest Effects Level - Persaud, D., R. Jaagumagi, and A. Hayton. 1993. Guidelines for the Protection and Management of Aquatic
Sediment Quality in Ontario. Ontario Ministry of Environment and Energy. August 1993.
4 A blank in this column indicates that compound was not detected in sediment in this location
* Ontario and Sediment Quality Guideline values are for 2,4'-DDT and 4,4'-DDT
" Florida, Ontario, and Sediment Quality Guideline values are for Chlordane
OUT = excluded from further consideration in sediment
IN = selected as COPC
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Selection of COPCi foe Ecological Risk Assessment
Sauget Aru I

Compounds
2.4.5-T
2,4,5-TP (Silvex)
2.4-D
2.4-DB
Dalapon
Dlcamba
Dlchloroprop
Dinoseb
MCPA
MCPP
Pentachtoropnenol
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Haxachloroblphenyl
Monochlorobiphenyl
Nonachlorobipnenyl
Octachlorobiphenyt
Pantachloroblphenyl
Tetrachloroblphenyl
Trichloroblphenvl
Total PCBs

Maximum
Detected
Sediment

23

17000
4 7
19

420
089
47

17000
38
13

410

38000
320
6800
1400

1.1
3.7
390
2900

079

51
3700

22

66

83

Sediment
Screened

In

IN

IN
IN
IN

IN

IN

IN

IN
IN

IN
IN
IN
IN

IN

IN

IN

IN

IN

Maximum Maximum
Detected Surface Detected
In Surface Water 1MB

Water Screened In Site

1.1

1(00

34 IN 33

0015

0.32 IN

89
00041 0.13
0.0015
0012 0.68

8.7 IN
0.02 IN 0.064
33
1.7 IN

0.004
0.021
76

0.63

24

0.014
0 075 1»

21
150

1M
46

Max Detected Maximum Max detected Maximum Max delected Maximum Max detected Maximum
LMB Detected BB Detected Clam Detected Forage Rsh Detected

Reference BB Reference Clam Reference Forage Fish Reference Plants
Area SHe Area SHa Area SHe Area Site

10 10

26 5.1
6.6 32 87 (.7 7

MOO 1400 3300 2400
4000

22 22
(1 18 M 13 26 52 100 44

0.13
O.M 0.65 058

0.12 0.61

036 0.7 0.48 1.1 2.2 0.32 1.7 0097

0.84 0.89 1.1 0.99 2.4 1.7 075 2.1

0.25 0.23 025 0.59 0.5* 0.37 2.1

0.14 0.26 0.1 0.« 0.064

2.6

O.M 0.5 0.48 0.54 0.65

0.02

15 22 24 22 52 33 33 26

9.3 52 22

95 52 1.7

Max Detected Maximum Max Detected
Plants Detected Shrimp

Reference Shrimp Reference
Area SHe Area

1.3

1.1

1300 4400
2 1.8 3.1

160 28 100
0.16

1.1 1.2

0.53 0.23 0.2S

1 3 8.3 16

0.64 0.39 0.61

0.61

O.Ot 0062

83 16 17

22

Selected as
COPC

NO
NO
YES
NO
NO

YES
YES
NO
YES
YES
NO
YES
YES
YES
YES
NO
YES
NO
YES
NO
YES
NO
YES
YES
NO
YES
YES
YES
YES
NO
NO
YES
NO
NO
NO
YES

YES

ri Datocfan In •*•*• (TaUto t-1) * Page lor 3



Tlbl« 5-3
Selection of COPCi for Ecological Rlik Aicestment

Sauget Area I

Compounds
4.4'-DDD
4.4'ODE
4,41-ODT
Total DDT
AJdrin
Alpha Chlordana
alpha -BHC
beta-BHC
delta -BHC
DMdrin
Endoaulfan 1
Endocurfan II
Endoaulfan aulfata
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordana
oamma-BHC (Undana)
Haptachlor
Haptachlor apoxlda
Methoxychlor
Toxaohene
1.2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,3-Olchlorobenzene
1 ,4-Dichlorobenzene
2.2'-Oxybis(1-Chloropropane)
2,4.5-Trichlorophenol
2,4,6-Trtchlorophenol
2,4-Dlchlorophenol
2.4-Olnitrophenol
2,4-Dinitrololuene
2,6-Dinitrololuene
2-Chloronaphthalene
2-Chlorophenol
2-Melfiylnaphlhalene
2-Melhylphenol (o-cresol)
2-Nltroanlline
2-Nltrophenol
3,3'-Oicrilorobenzidine
3-MethylphenolM-Methylprienol
3-Nltroanlllne
4,6-Dlnltro-2-methylphenol
4-Bromophenytphenyl ether
4-Chloro-3-me(hylphenol
4-Chloroanlllne
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphlhene
Acenaphthylana
Anthracene
Benzo(a)anthracene
Banzo(a)pyrana
Banzo(b)fluoranthena
Benzo(g.h,i)perylene
Benzo(k)ftuoranthane
bl8(2-Chloroelhoxy)methane
bis(2-Chloroethyl)ether
bla(2-Ethylhaxyl)phthalata
Butylbenzylphthalate
Carbazole
Chrvsene

Maximum
Datactad
Sadlmant

38
11
4.5
43
4.1
5.3

0.34

9.3
57
8.1
05
1.7
14
10
17
48
093
5.4
24

74

Sadlmant
Scraanad

In

IN
IN
IN
IN
IN
IN

IN
IN
IN
IN
IN

IN
IN
IN
IN
IN
IN
IN

Maximum Maximum Max Datactad Maximum Maxdatactad Maximum Maxdatactad Maximum Max detected Maximum Max Datactad Maximum Max Datactad
Datactad Surfaca Detected LMB Detected BB Detected Clam Detected Forage Fl«h Detected Plant* Detected Shrimp
In Surfaca Watar LMB Reference BB Reference Clam Reference Forage Rah Reference Plant! Rafaranca Shrimp Reference Selected at

Watar Scraanad In SHa Araa SHa Area Site Area Slta Araa Site Area SHa Area COPC

2 YES
21 66 2« 12 10 35 YES

YES
YES

1 YES
12 2.5 0.81 YES

0.001 NO
0.02 NO

0.0022 YES
0001 5.8 3.8 4.7 YES
0.0024 YES

YES
0 0032 YES
000095 2.6 NO
0.0032 YES
0.0027 YES

1» 11 6.2 1.2 3.1 YES
00038 1-2 YES
00029 1.5 2.8 2.3 19 3.8 YES
000096 YES

5.4 YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

32 YES
NO
NO

140 37 YES
5« 16 YES
360 3M NO
52 21 YES

NO
NO

•7 47 170 73 230 280 18 YES
NO
NO
NO
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Tam« 5-3
Selection of COPCs for Ecological Risk A«tM*nwn<

Sauget Ana I

Maximum
Detected

Compounds Sediment
Dl-n-butylphtnalate
Di-n-octylphthalale
>lbeiuo(a,h)anthracene
Dibenzofuran
Dlethylphthalate
Dimethylphlhalate
Huoranmene 130
Fuorene
Hexachlorooenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexacriloroethane
lndeno<1 ,2.3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nltrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs

,1.1-Trtchtoroemane
,1,2,2-Tetrachloroethane
.1.2-Trichloroelhane
,1-Oichloroethane
,1-Dichloroethene

t.2-Olchloroethane
1 ,2-Dlchloroprooane
2-Butanone (MEK)
2-Hexanone
4-Melhyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomelhane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromelhane
ds- 1 ,3-Dichloropropene
Cis/Trans-1 .2-Dichloroelhene
Dibromochloromethane
Ethylbenzene 1 1
Methytene chlonde (Dichloromelhane)
Styrene
Tetrachloroethene
Toluene
lrans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes. Total

Maximum Maximum Max Detected Maximum Max detected Maximum Max detected Maximum Max detected Maximum Max Detected Maximum Max Detected
Sediment Detected Surface Detected LMB Detected BB Detected Clam Detected Forage Fish Detected Plants Detected Shrimp
Screened In Surface Water LMB Reference BB Reference Clam Reference Forage Fish Reference Plants Reference Shrimp Reference Selected as

In Water Screened In SHe Area SHe Area SHe Area Site Area SHe Area SHe Area COPC

32 20 YES
NO

« 76 400 YES
NO

18 25 120 59 37 37 44 59 YES
NO

IN 07 YES

NO
NO
NO
NO
NO

54 300 440 YES
NO
NO
NO
NO
NO
NO

07 NO
NO
NO

0.7 NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

18 NO
17 NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

IN NO
NO
NO
NO
NO
NO
NO
NO
NO

IN IN yes yes yes yes yes yes yes yes yes yes Yes Yes YES

LMB = Largemouth Bass
BB • Brown Bullhead
2,4-Dimettiylphenol was also detected in Site plants at 51 ug/kg
Concentrations in ug/kg except metals which are In mg/kg
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Table 7-1
Comparison of Largemouth Bass Concentrations to Toxicity Benchmarks

Sauget Area I

Compound
Herbicides (ug/kg)

2,4-D
Dicamba
Dichloroprop
MCPA
MCPP

Metals (mg/kg)
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Silver
Zinc, Total

Total PCBs (ug/kg)
Pesticides (ug/kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor

SVOC (ug/kg)
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
Fluoranthene
3enzo(b)f)uoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(a)pyrene
lndeno(1 ,2,3-c-d)pyrene
Dibenz(a,h)anthracene

2,3,7,8-TCDD, TEQ, ug/kg

Benchmark

NA
NA
NA
NA
NA

NA
NA

0.52
NA
0.5
NA
12.1
NA

26.2
NA

0.25
NA
NA
NA
NA
950

600
29200
3800
157

16600
NA

3700
195 b

195 "
195 b

150 c

150 c

16600 a

NA
5700
3200
128

NA
NA
NA
NA
NA
NA
NA

28.3
23.9
NA
NA

0.05

Site Maximum
ND
ND
1.9
ND

1800
ND

33
ND
ND
ND
ND
0.93
0.68
ND
ND
ND

0.064
ND
ND
ND
19

320

ND
21
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
19
ND
1.5
ND
ND

ND
32
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.003

Site Average
ND
ND
5.6
ND

1267
ND

20
ND
ND
ND
ND
0.64
0.54
ND
ND
ND

0.043
ND
ND
ND
17

237

ND
14
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
12
ND
2.8
ND
ND

ND
67
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0021 *

Reference
Maximum

ND
ND
ND
ND
ND
ND

81
ND
ND
ND
ND
0.36
0.8
ND
ND
ND
0.1
ND
ND
ND
15
ND

ND
6.6
ND
ND
ND
ND
5.6
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
20
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.00019*

Reference
Average

ND
ND
ND
ND
ND
ND

41
ND
ND
ND
ND
0.28
0.5
ND
ND
ND
0.1
ND
ND
ND
11
ND

ND
5.3
ND
ND
ND
ND
5.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
52
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.00011*
* Maximum and Average TEQs for fish were used for comparison to benchmark.
a Benchmark value is for Chlordane
b Benchmark value for Endosulfan was used
c Benchmark values for Endrin were used
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Table 7-2
Comparison of Brown Bullhead Concentrations to Toxicity Benchmarks

Sauget Area I

Compound
Herbicides (ug/kg)

2,4-D
Dicamba
Dichloroprop
MCPA
MCPP

Metals (mg/kg)
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Silver
Zinc, Total

Total PCBs (ug/kg)
Pesticides (ug/kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor

SVOC (ug/kg)
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
:luoranthene
Benzo(b)fluorantriene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(a)pyrene
lndeno(1 ,2,3-c-d)pyrene
Dibenz(a,h)anthracene
2,3,7,8-TCDD, TEQ, ug/kg

Benchmark

NA
NA
NA
NA
NA

NA
NA

0.52
NA
0.5
NA
12.1
NA

26.2
NA

0.25
NA
NA
NA
NA
950

600
29200
3800
157

16600 *
NA

3700
195 b

195 "
165 b

150 c

150 c

16600 *
NA

5700
3200
128

NA
NA
NA
NA
NA
NA
NA

28.3
23.9
NA
NA

0.05

Site
Maximum

ND
ND
6.6
ND
ND

18
ND
ND
ND
ND
0.7

0.89
ND
0.25
ND
0.3
ND
ND
ND
22
102

ND
29
ND
ND

12
ND
ND

ND

ND

ND
ND

ND

11
ND
2.8
ND
ND

97
ND
18
ND
ND
ND
ND
ND
ND
ND
ND

0.003 *

Site
Average

ND
ND
35.5
ND
ND

13
ND
ND
ND
ND
0.4
0.84
ND
0.24
ND
0.1
ND
ND
ND
20
63

ND
18
ND
ND

7
ND
ND

ND

ND

ND

ND

ND
7

ND
3.2
ND
ND

89
ND
63
ND
ND
ND
ND
ND
ND
ND
ND

0.002 *

Reference
Maximum

ND
ND
ND

8600
ND

66
ND
ND
ND
ND
0.5
1

ND
0.23
ND
0.1
ND
ND
ND
24
ND

1.8
12
ND
ND

2.5
ND
3.8

ND

ND
ND

ND

ND

6.2
1.2
ND
ND
ND

47
ND
25
ND
ND
ND
ND
ND
ND
ND
ND

0.00069*

Reference
Average

ND
ND
ND

3533
ND

34
ND
ND
ND
ND
0.4
1

ND
0.21
ND
0.08
ND
ND
ND
20
ND

5.3
8.8
ND
ND

1.6
ND
2.8

ND

ND

ND

ND

ND
6.4
3.0
ND
ND
ND

59
ND
65
ND
ND
ND
ND
ND
ND
ND
ND

0.00045*

'Maximum and Average TEQs for fish were used for comparison to benchmarks
a Benchmark value is for Chlordane
b Benchmark value for Endosulfan was used
c Benchmark values for Endrin were used
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Table 7-3
Comparison of Forage Fish Concentrations to Toxicity Benchmarks

Sauget Area I

Compound
Herbicides (ug/kg)

2,4-D
Oicamba
Dichloroprop
MCPA
MCPP

Metals (mg/kg)
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Silver
Zinc, Total

Total PCBs (ug/kg)
Pesticides (ug/kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
teptachlor epoxide

Methoxychlor
SVOC (ug/kg)

bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
:luoranthene
!enzo(b)f)uoranthene
Jenzo(k)fluoranthene

Benzo(a)pyrene
Benzo(a)pyrene
lndeno(1 ,2,3-c-d)pyrene
Dibenz(a,h)anthracene
2,3,7,8-TCDD, TEQ, ug/kg

Benchmark

NA
NA
NA
NA
NA

NA
NA

0.52
NA
0.5
NA
12.1
NA

26.2
NA

0.25
NA
NA
NA
NA
950

600
29200
3800
157

16600 '
NA

3700
195 "
195 b

NA

150 c

150 c

16600 3

NA
5700
3200
128

NA
NA
NA
NA
NA
NA
NA

28.3
23.9
NA
NA

0.05

Site
Maximum

ND
2.6
6.7

3300
ND

52
ND
ND
ND
ND
0.3
2

ND
0.59
ND
0.6
ND
ND
ND
33
39

ND
10
ND
ND

ND
ND
ND

ND

ND
ND

ND

ND

ND
ND
ND
ND
ND

230
ND
37
ND
ND
ND
ND
ND
ND
54
48

0.001

Site Average

ND
11

52.2
2800
ND

40
ND
ND
ND
ND
0.3
1

ND
0.36
ND
0.2
ND
ND
ND
30
30

ND
7.7
ND
ND

ND
ND
ND

ND

ND
ND

ND

ND

ND
ND
ND
ND
ND

183
ND
31
ND
ND
ND
ND
ND
ND
103
101

0.00085 *

Reference
Maximum

ND
ND
5.1

2400
ND

100
ND
ND
ND
ND
1.7

0.75
ND
0.4
ND

0.064
ND
ND
ND
33
ND

ND
3.5
ND
ND

ND
ND
4.7

ND

ND
ND

ND

ND

1.2
ND
ND
ND
ND

280
ND
37
ND
ND
ND
ND
ND
ND
ND
ND

0.0014

Reference
Averaae

ND
ND
39

1350
ND

50
ND
ND
ND
ND

0.71
0.54
ND
0.3
ND

0.053
ND
ND
ND
26
ND

ND
4.9
ND
ND

ND
ND
5.4

ND

ND
ND

ND

ND

3.2
ND
ND
ND
ND

172
ND
61.3
ND
ND
ND
ND
ND
ND
ND
ND

0.00096

* Maximum and Average TEQs for fish was used for comparison to benchmark
a Benchmark value is for Chlordane
b Benchmark value for Endosulfan was used
c Benchmark values for Endrin were used

Page 1 of 1



Whole Body Toxlclty Values for Fish
Sauget Area 1

Compound
Arsenic

Cadmium

Copper

Lead

Mercury

PCBs

ODD

DDE

DDT

Aldrin

Dteldrin

Endosutfan

Endrin

Species Common
Name
Bluegill

Guppy

Common carp
Common carp

Fathead minnow

Fathead minnow

Walleye
Walleye

Catfish-Channel
Pinfish
Pinfish
Pinfish

Catfish-Channel
Catfish-Channel

Redbreast sunfish

Redbreast sunfish

Redbreast sunfish

Fathead minnow

Mosquito fish

Fathead minnow

Mosquito fish

Bluegill

Pinfish

Golden Shiner
Mosquito fish

Catfish-Channel

Chemical
Common Name

Arsenic

Cadmium

Copper
Copper

Lead

Lead

Mercury
Mercury

PCBs
PCBs
PCBs
PCBs
PCBs
PCBs

PCBs

PCBs

PCBs

4,4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

Dieldrin

Endosutfan

Endrin
Endrin
Endrin

Concentration -Wet
<«nfl/kfl)

0.52

0.5

12.1
12.1

26.2

26.2

0.25
0.25

14.3
2.2
0.98
3.8
10.9
14.3

0.95

0.95

0.95

0.6

29.2

3.8

0.157

3.7

0.195

0.15
3.4
0.41

Reps
5

2

1
1

1

1

22
22

3
2
10
10
3
3

field study

field study

field study

1

1

1

1

5

1

3
1
1

Effect
Mortality

Growth

Morphology;
Mortality

Reproduction

Behavior
Behavior,

Physiological

Cellular,
Developmental,
Physiological

Mortality

Growth,
Morphology

Mortality
Mortality
Mortality
Mortality
Mortality

Reproduction;
Growth

Reproduction;
Growth

Reproduction;
Growth

Reproduction

Mortality

Reproduction

Mortality

Behavior

Mortality

Behavior
Mortality
Mortality

Endpolnt
NOED

LOED

LOED
NOED

LOED

NOED

LOED
NOED

LOED
LOED
NOED
NOED
NOED
NOED

NOED

NOED

NOED

LOED

NOED

LOED

NOED

LOED

NOED

LOED
LOED
NOED

Exposure
Route

Absorption

Ingestion

Combined
Combined

Absorption

Absorption

Ingestion
Ingestion

Ingestion
Absorption
Absorption
Absorption
Ingestion
Ingestion

Field study

Field study

Field study

Combined

Combined

Combined

Combined

Absorption

Combined

Absorption
Combined
Absorption

Body Part
Whole Body

Whole Body

Whole Body
Whole Body

Whole Body

Whole Body

Whole Body
Whole Body

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body
Whole Body
Whole Body

Start Life
Stage

Immature

Immature

Egg
Egg

Immature

Immature

Immature
Immature

Immature
Immature
Immature
Immature
Immature
Immature

Adult

Adult

Adult

Adult

NA

Adult

NA

Immature

Mature

NA
NA

Immature
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Table 7-4
Whole Body Toxlclty Values for Fish

Sauget Area 1

Compound

Chlordane

Heptachlor

Heptachlor epoxide

Methoxychlor

Benzo(a)pyrene

Dioxin

Species Common
Name

Pinfish

Pinfish

Pinfish

Mosquito fish

Gizzard Shad
Gizzard Shad

Common carp

Yellow perch

Lake trout

Chemical
Common Name

Chlordane

Heptachlor

Heptachlor epoxide

Methoxychlor

Benzo[a]pyrene
Benzo[a]pyrene

2.3,7,8-TCDD

2,3.7,8-TCDD

2,3,7,8-TCDD

Concentration -Wet
(ma/kg)

16.6

5.7

3.2

0.128

0.0283
0.0239

0.0022

0.000143

0.00005

Reps

2

1

1

1

2
2

1

6

NA

Effect

Mortality

Mortality

Mortality

Mortality

Physiological
Physiological

Behavior,
Cellular,

Morphology,
mortality
Growth,

Morphology,
Mortality

Mortality

Endpolnt

LOED

NOED

NOED

NOED

LOED
NOED

LOED

NOED

NOED

Exposure
Route

Combined

Combined

Combined

Combined

Absorption
Absorption

Absorption

Ingestion

Absorption

Body Part

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body
Whole Body

Whole Body

Whole Body

Whole Body

Start Life
Stage

Adult

Mature

Mature

NA

Adult
Adult

Adult

Immature
Based on egg
concentration

If multiple values
are available;
selected value is
bold and in italics.
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Tabie 7-4
Whole Body Toxiclty Values for Fish

Sauget Area 1

Compound
Arsenic

Cadmium

Copper

Lead

Mercury

PCBs

ODD

DDE

DDT

Aldrin

Dieldrin

Endosutfan

Endrin

Year
1980

1982

1996
1996

1991

1991

1996
1996

1976
1974
1970
1970
1976
1976

1989

1990

1992

1977

1974

1977

1974

1967

1977

1968
1973
1973

Author
Barrows. M.E., S.R. Petrocelli, K.J. Macek and J.J. Carroll

Hatakeyama, S. and M. Yasuno

Stouthart. J.H.X.. Haans. J.L.M., Lock, R.A.C., Bonga. S.E.W.
Stouthart, J.H.X., Haans. J.L.M., Lock, R.A.C., Bonga. S.E.W.

Weber, D.N., Russo, A.. Seale, D.B., Spieler, R.E.

Weber, D.N., Russo, A., Seale, D.B., Spieler, R.E.

Friedmann, A.S., M.C. Watzin, T. Brinck-Johnsen and J.C. Leiter
Friedmann, A.S., M.C. Watzin, T. Brinck-Johnsen and J.C. Leiter

Hansen, L.G., W.B. Wiekhorst and J. Simon
Hansen. D.J., P.R. Parrish and J. Forester
Duke. T.W., J.I. Lowe and A.J. Wilson, Jr.
Duke, T.W., J.I. Lowe and A.J. Wilson, Jr.
Hansen, L.G., W.B. Wiekhorst and J. Simon
Hansen, L.G., W.B. Wiekhorst and J. Simon
Adams, S.M., K.L. Shepard, M.S. Greeley Jr., B.D. Jimenez, M.G. Ryon,
L.R. Ghugart, and J.F. McCarthy;

Adams, S.M., L.R. Shugart, G.R. Southworth and D.E. Hinton
Adams, S.M., W.D. Crumby, M.S. Greeley, Jr., M.G. Ryon, and E.M
Schilling

Jarvinen, A.W., M.J. Hoffman, and T.W. Thorslund

Metcalf, R.L.

Jarvinen, A.W., M.J. Hoffman, and T.W. Thorslund

Metcalf, R.L.

Gakstatter, J.H. and C.M. Weiss

Schimmel, S.C., Patrick, J.M., Wilson, A.J.

Ludke, J.L.. D.E. Ferguson and W.D. Burke
Metcalf, R.L., I.P. Kapoor, P.Y. Lu, C.K. Schuth and P. Sherman
Argyle, R.L., Williams, G.C., and H.K. Dupree

Journal

p. 379-392 in Haque, R., ed. Dynamics, Exposure and Hazard Assessment of Toxic Chemicals

Bull. Environ. Contam. Toxicol. 29:159-166.

Environmental Toxicology and Chemistry, Vol. 15, No. 3, pp. 376-383 (1996)
Environmental Toxicology and Chemistry. Vol. 15, No. 3, pp. 376-383 (1996)

Aquatic Toxicol. 21: 71-80

Aquatic Toxicol. 21: 71-80

Aquat. Toxicol. 35:265-278.
Aquat. Toxicol. 35:265-278.

J. Fish. Res. Bd. Can. 33:1343-1352.
Environ. Res. 7:363-373.
Bull. Environ. Contam. Toxicol. 5:171-180.
Bull. Environ. Contam. Toxicol. 5:171-180.
J. Fish. Res. Bd. Can. 33:1343-1352.
J. Fish. Res. Bd. Can. 33:1343-1352.

Marine Envimmental Research. 28: 459-464.
In J.F. McCarthy and L.R. Shugart, eds., Biomarkers of Environmental Contamination. Lewis
Publishers, Boca Raton, FL, pp. 333-353.

Environmental Toxicology and Chemistry. 11: 1549-1557.

J. Fish. Res. Board. Can. 34:2089-2103

p. 17-38 in Hayes, W.J., Essays in Toxicology, Volume 5. Academic Press

J. Fish. Res. Board. Can. 34:2089-2103

p. 17-38 in Hayes, W.J., Essays in Toxicology, Volume 5. Academic Press

Trans. Amer. Fish. Soc. 96:301-307.

Aquatic Toxicology and Hazard Evaluation, ASTM STP 634. American Society for Testing and
Materials, pp. 241-252 (1977)

Trans. Amer. Fish. Soc. 97:260-263.
Environ. Health Perspect. 8:35-44.
J. Fish. Res. Board Can. 30: 1743-1744
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Table 7-4
Whole Body Toxlclty Values for Fish

Sauget Area 1

Compound

Chlordane

Heptachlor

Heptachlor epoxide

Methoxychlor

Benzo(a)pyrene

Dioxin

Year

1976

1976

1976

1974

1994
1994

1991

1986

1993

Author

Parrish, P.R., S.C. Schimmel, D.J. Hansen, J.M. Patrick, and J. Forester

Schimmel, S.C., Patrick, J.M., Forester, J.

Schimmel, S.C., Patrick, J.M., Forester, J.

Metcalf, R.L.

Levine, S.L., J.T. Oris and T.E. Wissing
Levine, S.L., J.T. Oris and T.E. Wissing

Cook, P.M., D.W. Kuehl, M.K. Walker and R.E. Peterson

Kleeman, J.M., J.R. Olson, S.M. Chen and R.E. Peterson

USEPA

Journal

Journal of Toxicology and Environmental Health, 1:485-494, 1976

Journal of Toxicology and Environmental Health, 1:955-965, 1976

Journal of Toxicology and Environmental Health, 1:955-965, 1976

p. 17-38 in Hayes, W.J., Essays in Toxicology, Volume 5. Academic Press

Aguat. Toxicol. 30:61-75.
Aquat. Toxicol. 30:61-75.

p. 143-167 in Callow, M.A., et.al. Biol. Basis for Risk Assmt. of Dioxins and Related Compounds.

Toxicol. Appl. Pharmacol. 83:402-411.

EPA/600/R-93/055

If multiple values
are available;
selected value is
bold and in italics.
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...« 7-5
Comparison of Dead Creek Segment F Surface Water Concentrations to Criteria

Sauget Area I

Sample ID:

Compounds*

Herbicides (ug/l)
Metals (mg/l)
Aluminum
Arsenic
Barium

Copper
Iron

Lead
Manganese
Molybdenum

Nickel

Zinc

PCB (ug/l)

P«ttcM« (ug/l)

SVOC (ug/l)
Fluoranthene

Dloxlns (ug/l)
2.3,7,8-TCDD TEQ Mammal 6

SW-CSF-S1
Concentration

ND

0.039
0.01
0.13

0.0016
0.5

0.005
0.082
0.01

0.0069

0.0073

ND

ND

0.7

9.01197E-06

ERQ

J
U

J

U
J

U

J
J

J

SW-CSF-S2
Concentration

NO

0.15
0.0032
0.13

0.002
0.55

0.0022
0.1
0.01

0.013

0.035

ND

ND

10

1.5012E-06

ERQ

J
J

J

J
J
U

J

U

SW-CSF-S3
Concentration

ND

0.55
0.0049
0.12

0.012
1

0.0037
0.14
0.0028

0.021

0.075

ND

ND

10

1 .5583E-06

ERQ

J

J

J
J
J

J

U

Backround

(Twice average
of reference area)

ND

26
0.02
0.72

0.02
32

0.06
3.9
0.02

0.04

0.16

ND

ND

2.70E-05

Water Qualh

Acute

0.75 2'c

0.36
0.11

0.044

0.33 '•'
2.3
16

1.1 2'b

0.27 "

"7

y Benchmark

Chronic

0.087 2-e

0.19 '
0.004 '

0.027 '•'
1 2

0.069 '•'
0.12 3

0.37 3

0.12 "

0.27 ™
2

0.014 "

15

7

11llinois Water Quality Standards
2 US Environmental Protection Agency. 1999. National Recommended Water Quality Criteria—Correction. Office of Water, Washington, DC. April 1999. EPA822-Z-99-001.
3 Suter, GW, CL Tsao. 1996. lexicological Benchmarks for Screening Potential Contaminants of Concern tor Effects on Aquatic Biota: 1996 Revision.
Prepared for U.S. Department of Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2.
4 Suter, GW, CL Tsao. 1996. Toxfcological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision.
Prepared tor U.S. Department of Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2.
5 Fish TEQ values were calculated tor 2,3,7,8-TCDD
8 Other COPCs were not detected in Dead Creek Sector F surface water

bolded values Indicate exceedance of chronic Water Quality Benchmarks
shaded values Indicate exceedance of acute Water Quality Benchmarks

"a" Calculated values for Illinois criteria are based on average hardness
•b" NAWQ Criteria for metals are calculated based on hardness
V At pH 6.5 - 9.0. see G, I. and L under National recommended water quality criteria for non priority pollutants

•d' For PCBs
Hardness dependent criteria calculated at a hardness of 220 mg/l as CaCO3 (the lowest detected on sKe)

Cr«* Sec F of SW COPCt and Criteria (Tables 7-5 and 7-6).xl» Page 1 of 1



Table 7-6
Comparison of Borrow Pit Surface Water Concentrations to Criteria

Sauget Area I

Sample ID:

Compounds
Herbicides (ug/l)
Metals (mg/l)
Aluminum
Arsenic
Barium

Chromium

Copper
Iron

Lead
Manganese
Molybdenum

Nickel

Zinc

PCB (ug/l)

Pesticides (ug/l)
delta-BHC

Dieldrin
Endosulfan t
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide

SVOC (ug/l)
Dloxlns (ug/l?)
2,3,7,8-TCDD TEQ Mammal "

SW-BPL-S1
Concentration

ND

3.4 ' • " • '
0.015

0.32

0.0041

0.0074
8.7

0.02
1.7

0.0035

0.015

0.048

ND

0.00013
0.1
0.0024
0.1
0.1

0.0032
0.1

0.019
0.0026
0.00096

ND

8.5902E-07

ERQ

J

J

J

J

J

J

U
J

U
U

J
U
U
J
J

SW-BPL-S2
Concentration

ND

0.71
0.0079

0.12

0.01

0.0036
1.6

0.002
0.13
0.01

0.012

0.027

ND

0.0022
0.1
0.05
0.1
0.1

0.1
0.1

0.0038
0.0022
0.0009

ND

7.453E-07

ERQ

J

U

J

J

J

U

J

J
U
U

U
U
U
U
J
J
J

SW-BPL-S3
Concentration

ND

0.65

0.012
0.045

0.01

0.0048
1.3

0.0029
0.17

0.004

0.0077

0.017

ND

0.012
0.001
0.0015
0.0032
0.00095
0.0016
0.0027
0.0024
0.0029
0.05

ND

4. 841 3E -07

ERQ

U

J

J

J

J

J

J

U
J
J
J
J
J
J
J
J
U

Backropund

( Twice average
of reference area)

ND

26
0.02
0.72

0.04

0.02

32

0.06

3.9
0.02

0.04

0.16

ND

0.0125
0.053
0.02
0.032
0.053
0.010
0.060
0.013
0.039
0.012

2.70E-05

Water Qualii

Acute

0.75 "
0.36 '

0.11 3

4.036/.016 '•*

0.0468 '•'

0.355 Vl

2.3 3

16

1.1 "

0.287 2'"

39 3''
0.24 2

0.22 *•'
0.22 2<

0.086 2'c

0.086 2c

0.086 2c

0.95 2

0.52 2

0.52 2

y Standards

Chronic

0.087 2'"
0.19 1

0.004 3

0.481/.011 '••

0.0285 '•'
1 2

0.0744 '•'
0.12 3

0.37 3

0.12 "

0.287 2b

0.014 "

2.2 3«
0.056 2

0.056 2-'
0.056 2'*
0.036 2'c

0.036 2'c

0.036 2'c

0.036 2c

0.0038 2

0.0038 2

1 Illinois Water Quality Standards
2 US Environmental Protection Agency. 1999. National Recommended Water Quality Criteria—Correction. Office of Water, Washington, DC. April 1999. EPA822-Z-99-001.
3 Suter, GW, CL Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision. Prepared for U.S. Department of Energy.
Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2.

bolded values Indicate exceedance of chronic Water Quality Benchmarks
shaded values Indicate exceedance of acute Water Quality Benchmarks

"a" Calculated values for Illinois criteria are based on average hardness
"h" NAWQ Criteria for metals are calculated based on hardness
"c" there is some uncertainty since the detection limit is greater than the AWQC
"d"At pH 6.5 - 9.0, see G, I, and L under National recommended water quality criteria for non priority pollutants
"e* For alpha- and beta-Endosulfan
T For PCBs
V For BHC (other)
•h- Mammal TEQ values were calculated for 2.3,7,8-TCDD
Hardness dependent criteria calculated at a hardness of 220 mg/l as CaCO3 (the lowest detected on site)
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Table 7-7
Comparison of Sediment Concentrations In Dead
Creek Section F to Sediment Quality Guidelines

Sauget Area I

Sample ID:

Compound!
Herbicides (ug/kg)
2,4-D
Metals (ing/kg)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Zinc
PCBs and Pesticides (ug/kg)
Total PCBs
4.4'-DDT
Total DDT
Aldrin
Alpha Chlordane
defta-BHC
Dteldrtn
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrln aldehyde
Endrin ketone
Gamma Chlordane
Heptachlor
Heptachlor epoxide
Metnoxychtor
SVOC (ug/kg)
Fluoranthene

Dloxlns (ug/kg)
2,3,7 ,8-TCDD TEQ Mammal "

SED-CSF-S1-
0.2FT

Concentration

110

7800
8

150
0.53

7.4
19

160
14000
110
170
0.3
0.7

' ' :*> :•--..
•'MO- •%':

S3
4.5
19
4.1
4.6

0.34

1.3
5.7
8.1
2.8
1.7
14
10
17
7.8
5.4
24

120

ERQ

UJ

J
J
J
J
J *:
J
j -
J
J
J
J
J
J3
"j.-l
j
j
j
j
j
j
j
j
j
j
j
j
j
j

UJ
J
J

J

SED-CSF-S2-
0.2FT

Concentration

240

14000
1»

250
0.85

;: 47
38

410
22000
320
230
1.1
3.7

. ' '3»0
•woo

83
35
43
18
5.3
5.3
35
2

5.5
35
35
9

7.2
7.5
18
18
14

890

ERQ

UJ

J
J
J
J
J
J
J
J
J
J
J
J

.•:*»;:•

"."•'J
J

UJ
J

UJ
J

UJ
UJ
J
J

UJ
UJ
J
J
J

UJ
UJ
J

UJ

SED-CSF-S3-
0.2FT

Concentration

23

17000
15

270
0.89
14
30

240
26000
110
510

0.45
0.76

-"$-' •••W.-; :.--vj'
^ UOO -><|

120
24
27
12

0.84
3.7

0.99

1.2
1.8
24
1.7
3.6
3.8
2.4

0.93

0.51

7.3

130

ERQ

J

J
J
J
J
J
J
J
J
J
J
J
J
J
J

UJ
UJ
J

UJ
J

UJ
J
J
J

UJ
J
J
J
J
J
J
J

J

Background

20

29000
14

410
1.6

0.83
40
38

42000
44

1400

0.096
0.89

43
170

15
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

Sediment

Quality
Guidelines1

Con»njus-b»od TEC

NA

NA
9.79

NA
NA

0.99

43.4

31.6

20000 2

35.8

460 2

0.18

NA
22.7

121

59.8

4.16 '
5.28

22

3.24 4

NA
1.9
NA
NA
NA

2.22

NA
NA

3.24 4

0.3 NEL 2

2.47

NA

423

0.144391 0.3318165 0.170232 0.0125 NA

Sediment Quality

Guidelines ' Consensus-
based PEC

NA

NA
33
NA
NA

4.98

111
149

40000 2

128
11002

1.06

48.6

459

676
62.9 3

572
320. 1120,488 "

17.6*
NA

61.8

NA
NA
NA
207
NA
NA

17.64

NA
16
NA

2230

NA
Background = 2 x average concentration from reference areas.
NA Indicates not available.
' MacDonakJ, D.D.. C.G. Ingersoll. and TA Berger. 2000. Development and Evaluation of Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems. Arch. Environ. Contam. Tbxfcof. ;

2 Persaud, D . R. Jaagumagl. and A. Hayton 1993. Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario. Ontario Ministry of Environment and Energy. August 1993.

3 Guidelines for sum DDT
' Guidelines for Chlordane
5 Ontario SEL value Is site specific based on TOC value
' Mammal TEQ values were calculated for 2.3,7 ,8-TCDD
bolded numbers exceed TEC value, or Ontario LEL or NEL value
shaded numbers exceed PEC value
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Table 7-8
Comparison of Borrow Pit Lake Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Sample ID:

Compound!

2,4-D
Metals (mg/kg)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Silver
Zinc
PMtlcldM (ug/kg)
4,4'-DDE
4.4'-DDT
Total DDT
Alpha Chlordane
Dieldrin
Endosulfan 1
Endosulfan sulfale
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heplacnlor epoxide
Dloxlns (ug/kg)
2.3.7.8-TCDD TEQ Mammal *

BPL-ESED-S1-0.2FT
Average

Concentration

8.8

14000
17
390
074

2
21
46

36000
52

1300 '.
0.1
O S
53
2.8
310

1.1

1.1
2.2

0.48
0.26
4.9
9.5
1.4

072
0.74
4.1
4.1

00134195

ERQ

J

J
J
J
J
J
J
U
U
U
J
U
U
U
UJ
J

J
J
J
J
J
J
J
J
J
J
J
J

BPL-ESED-S2-0.2FT
Concentration

24

16000
17

420
082
2.7
26
64

18000
51

1400
0.16
092
54

079
370

3.2

19
22
32
05
28
14
22
19
3

99
9.9

ERQ

UJ

J
J
J
J
J
J
J

J
J

J
J
J
J
J
J

J

UJ
J

J
J
J
J
J

UJ
J

UJ
UJ

BPL-ESED-S3-0 2FT

Concentration

11

11000
13
240
0.58
1.«
18
36

2(000
34
MO
0 11
0.37
35
25
250

1.6
1.4
3

12
18
1

18
12
18
94
94
94

00194186

ERQ

J

J
J
J
J
J
J
J
J
J
J
J
J
J

UJ
J

J
J
J
J

UJ
J

UJ
J

UJ

UJ
UJ
UJ

Background

20

29000
14

410
16

083
40
38

42000
44

1400
0096
089
43

205

ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

00125

Sediment

Quality
Guidelines '

Consensus-based TEC

NA

NA
979
NA
NA

099
434
31 6

20000 2

358
460 *
0 18

22.7

121

3.16*

4.16 '
528

324*
1.9

324*
237
247

Sediment Quality

Guidelines '
Concensus -bated

PEC

NA

NA
33
NA
NA
498
111
149

40000 *
128

11001

1 06

486

459

31 3'

62 9 '
572

176'
61 8

176'
499
16

Backround - 2 x average concentration from reference areas
1 MacDonald. D D.. C G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems.
Arch Environ Contamin Toxicol 39:20-31

2 Persaud. D .. R Jaagumagi, and A. Hayton 1993 Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario Ontario Ministry of Environment and Energy
August, 1993

1 Guidelines for sum DDT
' Guidelines for Chlordane
5 Mammal TEQ values were calculated for 2,3,7.8-TCDD
bolded numbers exceed TEC value or Ontario LEL value
shaded numbers exceed PEC value
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Table 7-9
Number of Taxa, Number of Organisms, and Three Dominant Taxa in Dead Creek Section F and Borrow Pit Lake Samples

Sauget Area I

Location ' • vs -

Dead Creek Section F

Borrow Pit Lake

Prairie du Pond Creek
(Reference Area 1 )

Reference Area 2

••••:•: Station
F-1
F-2
F-3

BP-1
BP-2
BP-3

PDC-1
PDC-2
REF2-1
REF2-2

Number of Organisms
156
154
358
126
262
151
92
148

4420
87

Number of Taxa
16
11
17
18
17
14
8
9
16
13

Dominant Taxon*
Chironomidae

Ceratoppgonidae
Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta

2nd Dominant Taxon
Sphaeriidae
Oligochaeta
Oligochaeta

Odonata
Oligochaeta
Oligochaeta

Ceratopogonidae
Chaoboridae

Ceratopogonidae
Ceratopogonidae

3rd Dominant Taxon
Chironomidae

Ceratopopoqonidae
Chironomidae
Oligochaeta

Ceratopogonidae
Oligochaeta
Oligochaeta
Oligochaeta

Chironomidae
Chironomidae

Total Organic Carbon, percent
4.0

14

6.1

6.7

4.5

3.3

1.2

2.3

1.3

2.0

•Dominant taxa were calculated at the genus or species level but expressed as higher taxa.
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Table 7-10
Diversity Indices for Dead Creek Section F, the Borrow Pit Lake, and Reference Areas

Sauget Area I

Summation of Replicates
F-1
F-2
F-3

BP-1
BP-2
BP-3

PDC-1
PDC-2
REF2-1
REF2-2

H1 (Shannon-Weaver

Index (natural log))8

2.28
1.66
1.60
2.53
2.09
1.56
0.66
0.58
1.09
1.24

; VRelaJiye-H'
-(HVH!max)b

0.82
0.69
0.56
0.87
0.74
0.59
0.32
0.26
0.39
0.48

X (Simpson's
Index)0

0.14
0.25
0.31
0.11
0.23
0.35
0.74
0.79
0.53
0.49

Notes:
a: Shannon-Weaver is an index which measures species diversity. The higher the number, the
greater the species diversity.
b: Relative H1 shows how close the sample is to maximum diversity, even distribution of organisms

among the taxa is represented by "1".
c: Simpson's is an index which measures the probability of two randomly

selected organisms from a sample belonging to the same taxon. It is indirectly
proportional to heterogeneity (the higher the value, the more homogeneous the sample.
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Table 7-11
Community Composition of Six Major Taxonomic Groups

Sauget Area I

Station

F-1
F-1
F-1
F-1

F-2
F-2
F-2

F-3
F-3
F-3
F-3

BP-1
BP-1
BP-1
BP-1

BP-2
BP-2
BP-2

BP-3
BP-3
BP-3

PDC-1
PDC-1
PDC-1

PDC-2
PDC-2
PDC-2
PDC-2
PDC-2

REF2-1
REF2-1
REF2-1
REF2-1
REF2-1

REF2-2
REF2-2
REF2-2

Taxa Group (6 Total)

Chironomidae
Mollusca

Non-Chironomid Insects
Oligochaeta

Non-Chironomid Insects
Oligochaeta

Chironomidae

Oligochaeta
Chironomidae

Non-Chironomid Insects
Mollusca

Non-Chironomid Insects
Oligochaeta

Chironomidae
Other*

Oligochaeta
Chironomidae

Non-Chironomid Insects

Oligochaeta
Non-Chironomid Insects

Chironomidae

Oligochaeta
Non-Chironomid Insects

Chironomidae

Oligochaeta
Chironomidae

Non-Chironomid Insects
Crustacea
Mollusca

Oligochaeta
Non-Chironomid Insects

Chironomidae
Mollusca

Crustacea

Oligochaeta
Chironomidae

Non-Chironomid Insects

NUfriber of Organisms

74
34
26
22

96
44
14

286
36
24
6

56
48
12
10

178
54
30

122
17
12

85
6
1

138
4
4
1
1

3210
820
320
50
20

62
14
11

Relative Abundance (%)

47.44
21.79
16.67
14.10

62.34
28.57
9.09

81.25
10.23
6.82
1.70

44.44
38.10
9.52
7.94

67.94
20.61
11.45

80.79
11.26
7.95

92.39
6.52
1.09

93.24
2.70
2.70
0.68
0.68

72.62
18.55
7.24
1.13
0.45

71.26
16.09
12.64

*Hirudinea and Nematoda
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Table 7-12
Hilsenhoff s Biotic Index of Organic Stream Pollution

Sauget Area I

Summation of Replicates
BP-1
BP-2
BP-3
F-1
F-2
F-3

PDC-1
PDC-2
REF2-1
REF2-2

HilsenHeff s Biotic Index
(ExpSip) Include
^^mmmypod ?•

Invertebrates)
7.88
8.86
9.18
7.63
6.71
8.65
9.55
9.69
9.42
9.04

Value of Biotic Index
0-3.5

3.51 -4.5
4.51 - 5.5
5.51 -6.5
6.51 -7.5
7.51 -8.5

8.51 -10.0

Degree of Impairment
None

Possible/Slight
Some

Fairly Significant
Significant

Very Significant
Severe

'Adapted from Hilsenhoff, 1987.
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Table 7-13
Hyalella azteca Acute Toxicity Results

Sauget Area I

Results of 10 day Hyalella azteca Acute Toxicity Tests

Survival sianificantlv lower than lab control *P<0
ID Survival (%)

Lab Control 86

05
Growth (mg)

0.223
None from Section F or Borrow Pit Lake

Growth Siqnificantlv lower than lab control P<0.05
ID Survival (%)

Lab Control 86
Borrow Pit 1 89

Borrow Pit 1 Dup. 94
Borrow Pit 3 91

Growth (mg)
0.202
0.156
0.154
0.154

Survival and Growth NOT sianificantlv lower than lab control
ID Survival (%)

Lab Control 86
Creek Section F-1 91
Creek Section F-2 86
Creek Section F-3 83

Borrow Pit 2 96

Lab Control 98
PDC-1 (reference) 98
PDC-2 (reference) 98

Reference 2-1 98
Reference 2-2 98

Growth (mg)
0.202
0.221
0.219
0.183
0.172

0.268
0.254
0.404
0.393
0.335



Table 7-14
Hyallela azteca 42 Day Chronic Survival, Growth, And Reproduction Results

Sauget Area I

ID

Day 28
Mean

Survival

(%)

Day 28
Mean Dry

Weight
(mg)

Day 35
Mean

Survival
(•/.)

Day 42
Mean

Survival
(%)

Day 42
Mean Dry Day 42 Mean

Weight Number of
(mg) Neonates/Female

LotlC, creek habitat PDC-1 (reference) 90 0.443 83 79 0.346 2.6
PDC-2 (reference) 89 0.648 85 80 0.498 6.2
Creek Section F-1 91 0.639 89 84 0.397 4.8
Creek Section F-2 90 0.554 74 70 0.447 3.8
Creek Section F-3 89 0.661 85 76 0.406 4.8

Ref-2-1 (creek portion) 70* 64 65 0.459 2.3
'Statistically significant reduction in lentic sample response relative to reference samples PDC-1 and PDC-2; P<0.05

Uentlc, pond habitat Ref-2-2 87 0.458 85 83 0.351 3.4
Borrow Pit 1 93 0.594 88 83 0.380 4.1

Borrow Pit 1 Dup. 89 0.636 80 75 0.423 4.2
Borrow Pit 2 82 0.563 74 73 0.390 4.3
Borrow Pit 3 95 0.470 86 84 0.322 5.3

No lentic samples exhibited statistically significant reductions in response compared to Ref-2-2.

Laboratory Controls 12552
12615
12622
12668

55
62
55
73

0.982
0.296
0.501
0.477

51
36
38
65

46
33
35
59

0.231
0.299
0.377
0.293

0.6
1.8
4.0
2.2



Table 7-15
Acute Sediment Toxicity Testing Results with Chironomus (enfans

Sauget Area I

Chironomus tentans Acute Toxicity Results (Day 10)

Survival significantly lower than
ID

Lab Control
Borrow Pit 1

Borrow Pit 1 Dup.
Borrow Pit 2
Borrow Pit 3

Creek Section F-1
Creek Section F-2
Creek Section F-3

Lab Control
PDC-1 (reference)
PDC-2 (reference)

Reference 2-1
Reference 2-2

lab control
Survival (%

94
64
40
14
53
31
16
10

100
16
55
13
11

P<0.05
Growth (mg)

1.761
2.643
4.071
0.956
2.996
2.686
0.053*
0.969

2.065
1 .052*
2.699
0.346*
1.409

Interpretation

Acute toxicity

Acute toxicity
Acute toxicity
Acute toxicity

Acute toxicity

Acute toxicity
Acute toxicity

* Significant difference in growth.



Table 7-16
Results of Chironotnus tentans Chronic Survival, Growth, Emergence, and Reproduction Toxicity Tests

Sauget Area I

Lab Control

Lab Control

ID
12622

Borrow Pit 1
Borrow Pit 1 Dup.

Borrow Pit 3

12668
PDC-2 (reference)

Day 20 Mean
Survival (%)

46
0*
0*
6*

65
69

Day 20 Mean
Ash Weight

(mg)
2.959

2.923
3.074

Emergence
Proportion

(%)
45
5'
8*
14'

69
13'

Mean
Eggs

Hatched/
Female

554
0*

127*

106*

354
249

Mean Days
Survived,
Female

3.1
0*

0.3*
0.8*

3.6
1.1*

Mean Days
Survived, Male

4.9
0.7*
0.8*
1.2*

4.3
1.4*

'Significantly different from corresponding laboratory control; P<0.05

Note: Samples exhibiting acute toxicity were not tested for chronic toxicity.



Table 7-17
List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area I

Common Nam*

AMPHIBIANS

American Toad

Gray Treefrog

Pickerel Frog

REPTILES

Red-eared Slider

Painted Turtle

BIRDS

Great Blue Heron

Great Egret

Snowy Egret

Little Blue Heron

Cattle Egret
Green-backed Heron

Black-crowned Night-Heron

Wood Duck

Mallard

Turkey Vulture

Bald Eagle

Red-tailed Hawk

American Kestrel

Nothem Bobwhite

Killdeer

Rock Dove

Mourning Dove

Yellow-billed Cuckoo

Chimney Swift

Belted Kingfisher

Red-headed Woodpecker

Scientific Nam*

_

Bufo americanus

Hyla versicolor

Rana palustris

Pseudemys scripts

Chrysemys picta

Antes herodias
Casmerodius a/bus

Egretta caerulea
Egretta thula

Bubulcus ibis

Butorides striatus

Nycticorax nycticorax

Aix sponsa
Anas platyrhynchos

Cathartes aura

Haliaeetus leucocephalus

Buteo jamaicensis

Falco sparverius

Colinus virginianus

Charadiius vodferus

Columba Hvia

Zenaida macroura

Coccyzus americanus

Chaelura pelagica

Ceryle alcyon

Melanerpes erythnxephalus

Dead
Wet/

Upland

Shrubs

0

X

X

0

X

X

X

X

0

0

O

0

0

Creek Floodplain

Wot/Dry

Field

X

0

X

0

0

X

0

0

O

X

O

X

0

X

Riparian

Woods

X

O

X

• - -

0

X

X

X

X

X

old nest

O

O

O

X

O

Dead Creek
Dead & Prairie

du Pont
Cracks

X

X

X

0

O

O

0

0

O

0

0

0

O

X

O

O

and Borrow Pit Lake

Borrow Pit
Lake

X

X

X

0

X

0

O

O

0

X

X

X

X

0

O

Mississippi

River

X

X

0

0

0

O

0

O

X

X

X

X

O
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Table 7-17
List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area I

Dead Creek Floodplain Dead Creek and Borrow Pit Lake

Common Name

Downy Woodpecker
Eastern Phoebe

Eastern Kingbird

Tree Swallow

Bank Swallow

Cliff Swallow

Bam Swallow

Blue Jay
American Crow

Carolina Chickadee

Tufted Titmouse
White-breasted Nuthatch

Brown Creeper

Carolina Wren

House Wren

American Robin

Gray Catbird

Mothem Mockingbird

Cedar Waxwing

European Starling

Common Yellowthroat

Northern Cardinal
Indigo Bunting

Song Sparrow

Red-winged Blackbird

Common Crackle

Northern Oriole

American Goldfinch

House Sparrow

MAMMALS

Gray Squirrel

Fox Squirrel

Beaver

Scientific Name

Picoides pubescens

Sayomis phoebe

Tyrannus tyrannus

Tachycineta bicolor

Riparia riparia

Hinindo pyrrhonota

Hirundo rustica

Cyanocitta cristata

Corvus brachyrhynchos

Parus carolinensis

Paws bicolor
Sitta carolinensis

Certhia amaricana

Thryothorus ludovicianus

Troglodytes aedon

Turdus migratorius
Dumetella carolinensis

Mimus polyglottos

Bombycilla cedrorum

Stumus vulgaris

Geothylpls trichas

Cardinalis cardinalis

Passerina cyanea

Melospiza melodia

Agelaius phoeniceus

Quiscalus quiscula

Icterus galbula

Carduelis tristis

Passer domesticus

Sciurus carolinensis

Sciurus niger

Castor canadensis

Wet/

Upland

Shrub*

0
X

o
X

X

X

X

X

X

X

o
0

0

o
X

o
X

0

0

0

0

o
0

o

o

Wet/Dry

Field

0

0

0

o
o

0

o

X

0

o
0

X

0

X

Dead & Prairie

Riparian du Pont
Woods Creeks

O

0 0
X

X 0

X X

X X

X O
o
o
0

o
o
0

X

o
o
o

0

0

X

0

0

X

0 0
0

o
o

0

o
0 0

Borrow Pit Mississippi
Lake River

X X

X X

X X

X X

X X

0 X

0

0 0
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Table 7-17
List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area I

Common Name

Raccoon

White-tailed Deer

FISH'

Bowfin

Gizzard Shad

Grass Pickeral

Common Stoneroller

Goldfish

Carp

Golden Shiner

Bigmouth Shiner

Red Shiner

Sand Shiner

Fathead Minnow

Creek Chub

White Sucker

3igmouth Buffalo

Black Bullhead

Yellow Bullhead

Channel Catfish

Mosquitofish

Green Sunfish

Warmouth

Orangespotted Sunfish

Bluegill

Largemouth Bass

Black Crappie

Freshwater Drum

White Bass

Crappie

White Crappie

Brown Bullhead

Black Bullhead

Gar

Scientific Name

Procyon lotor

Odocoileus virginianus

Amia calve

Dorosoma cepedianum

Esox americanus

Campostoma anomalum

Carassius auratus

Cyprinus carplo

Notemigonus crysoleucas

Notropls dorsalis

Notropis lutrensis

Notropis stramineus

Plmephales promelas

Semotilus atromaculatus

Catastomus commersoni

Icliobus cyprinellus

Ictalurus me/as

Ictalunjs natalis

Ictalurus punctatus

Gambusia affinis

Lepomis cyanellus

Lepomis gulosus

Lepomis humilis

Lepomis macnxhirus

Micropterus salmoides

Pomoxis nigromaculatus

Aplodinotus grunniens

Morone chrysops

Pomoxis spp.

Pomoxis annularis

Ameiurus nebulosus

Ameiurus me/as

Lepisosleus spp.

Dead Creek Floodplain Dead Creek and
WeV Dead & Prairie

Upland Wet/Dry Riparian du Pont

Shrubs Field Woods Creeks

O X O O

O O O 0

so
so
so
so
so
so
so
so
so
so
so
so
so
so
so
so

o&so
so
so
so
so
so
so
so
so

Borrow Pit Lake

Borrow Pit Mississippi
Lake River

0 0

0

0

0

0

0

O

0

O

0

O

0

0

0
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Table 7-17
List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area I

Common Nam*

Spotted Gar

Johnny Darter

Silver Carp

Quillback

Moon eye

Gold eye

Walleye

Small unidentified fish

Dead
Wat/

Upland

Scientific Name Shrubs

Lepisosteus oculatus

Etheostoma nigrum

Hypophthalmichthys molitrix

Carp/odes cyprinus

Hiodon tergisus

Hiodon atoso/des

Stizostodlon vitreum

X - Species Probably Utilizes Habitat

Creek Floodplaln Dead Creek and
Dead & Prairie

Wet/Dry Riparian du Pont

Field Woods Creeks

O

O - Species Observed in the Habitat

Borrow Pit Lake

Borrow Pit
Lake

0

O

0

O

O

0

0

O

Mississippi

River

-

O

-

SO - Species Observed in the Prairie du Pont drainage during 1984 State Stream Survey

' FromAtwood. E.R.. 1992. Assessment of Fisheries Qualitv of Streams in the American Bottoms Basin. IL Deot. of Conservation. 48 DD.

Page A of 4



Table 7-18
Comparison of Plant Concentrations Between Dead Creek Section F and both Reference Areas

Sauget Area I

Compound
Herbicides (ug/kg)

2,4-D
Dicamba
Dichloroprop
MCPA
MCPP

Metals (mg/kg)
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Silver
Zinc, Total

Total PCBs (ug/kg)
Pesticides (ug/kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
leptachlor

Heptachlor epoxide
Methoxychlor

SVOC (ug/kg)
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
Fluoranthene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(a)pyrene
lndeno(1 ,2,3-c-d)pyrene
Dibenz(a,h)anthracene
2,3,7,8-TCDD TEQ Mammal

2,3,7,8-TCDD TEQ Bird

Site
Maximum

ND
ND
7

ND
ND

44
0.13
0.56
ND

0.097
ND
2.1
ND
1.2
ND
ND
ND
2.6
ND
26
ND

ND
ND
ND
0.81
ND
ND
ND
ND
ND
ND
ND
ND
3.1
ND
1.9
ND
ND

ND
ND
ND
32
ND
59
52
140
ND
300
76

0.000202
9.73E-05

Site Average

ND
ND
28.5
ND
ND

37
0.115
0.49
ND

0.1735
ND
2

ND
0.82
ND
ND
ND
1.9
ND
23
ND

ND
ND
ND

3.905
ND
ND
ND
ND
ND
ND
ND
ND
5.05
ND
1.85
ND
ND

ND
ND
ND
58.5
ND
72

68.5
140
ND

192.5
80.5

0.00017
8.48E-05

Reference
Maximum

ND
1.8
ND
ND

1300

360
ND
1.1
ND
ND
0.53
1.3
ND

0.64
ND
ND
ND
ND
ND
8.3
ND

ND
ND
ND
1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.8
ND
ND

ND
ND
ND
ND
ND
16
21
37
ND
440
400

8.46E-05
2.97E-05

Reference
Average

ND
5.9
ND
ND

1150

260
ND
0.78
ND
ND
0.39
1.13
ND

0.47
ND
ND
ND
ND
ND
7.55
ND

ND
ND
ND
4

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
5.4
ND
ND

ND
ND
ND
ND
ND
51
53
26
ND
330
290

5.75E-05
2.06E-05
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Table 7-20
Comparison of Surface Water Concentrations in Dead Creek Section F to Wildlife Benchmarks

Sauget Area I

Sample ID:

Compounds
Herbicides (ug/l)
Metals (mg/l)
Aluminum
Arsenic
Barium
Cadmium

Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Silver
Zinc

PCS (ug/l)

Pesticides (ug/l)
4,4-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin

Endosulfan 1

Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
•leptachlor
Heptachlor epoxide

Methoxychlor

SVOC (ug/l)
Acenaphthylene
Benzo(a)pyrene
Benzo(b)fluoranthene
3enzo(k)fluoranthene

bis(2-Ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
:luoranthene

lndeno( 1 ,2,3-cd )pyrene
Dioxins, ug/l
2,3,7,8-TCDD TEQ Mammal
2,3,7,8-TCDD TEQ Bird

SW-CSF-S1
Concentration

ND

0.039
0.01
0.13
0.005

0.01
0.0016
0.5
0.005
0.082
0.0002
0.01
0.0069
0.01
0.0073

ND

0.1
0.05
0.05
0.012
0.1

0.05

0.1
0.1
0.1
0.1
0.1
0.05
0.019
0.05
0.05
0.5

0
0
0
0
.8
0
0

0.7
0

.01197E-06

.92962E-06

ERQ

J
U

U

U
J

U
J
U
U
J
U
J

U
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
J
U

SW-CSF-S2
Concentration

ND

0.15
0.0032
0.13
0.005

0.01
0.002
0.55
0.0022
0.1
0.0002
0.01
0.013
0.01
0.035

ND

0.1
0.05
0.05
0.012
0.1

0.05

0.1
0.1
0.1
0.1
0.1
0.05
0.019
0.05
0.05
0.5

10
10
0

10
.8

10
10
10
0

.5012E-06
8.784E-07

ERQ

J
J

U

U
J

J
J
U
U
J
U

U
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U

SW-CSF-S3
Concentration

ND

0.55
0.0049
0.12
0.005

0.01
0.012
1
0.0037
0.14
0.0002
0.0028
0.021
0.01
0.075

ND

0.1
0.05
0.05
0.012
0.1

0.05

0.1
0.1
0.1
0.1
0.1
0.05
0.019
0.05
0.05
0.5

10
10
10
10
1.8
10
10
10
10

1.5583E-06
9.922E-07

ERQ

J

U

U
J

J
J
U
J
J
U

U
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U

NOAEL-Based Benchmarks '

Water

4.474
0.292

23.1
4.132

4.3
65.2

NA
4.86
377
1.932

0.6
171.36

NA
62.3

12 3

857
9200 4

100 5

86

640 a

640 a
640 a

43 b
43 b
43 b

9200 4

8590
557
557 c

17100

NA
2320

NA
NA

4730
470

10623000
NA
NA

0.0007
0.0602

Endooint Scecies

Whitetail deer
Whitetail deer
Whitetail deer
Whitetail deer

Rough-winged Swallow
Whitetail deer

Rough-winged Swallow
Whitetail deer

Rough-winged Swallow
Whitetail deer
Whitetail deer

Rough-winged Swallow

Rough-winged Swallow
Whitetail deer

Rough-winged Swallow
River Otter

Whitetail deer

Whitetail deer

Whitetail deer
Whitetail deer

Rough-winged Swallow
Rough-winged Swallow
Rough-winged Swallow
Rough-winged Swallow
Rough-winged Swallow

Whitetail deer
Whitetail deer
Whitetail deer

Whitetail deer

Rough-winged Swallow
Rough-winged Swallow

Whitetail deer

Little Brown Bat
Rough-winged swallow

1 Sample. BE, DM Opresko, GW Suter. 1996. Toxicological Benchmarks for Wildlife: 1996 Revision. Prepared for U.S. Department of
Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-86/R3.
2 For inorganic Mercury only, does not include methyl mercury
3 Value represents DDT and metabolites
* Value listed is for total Chlordane

NA indicates not available; ND indicates not detected,
a Value for Endosulfan was used
b Value for Endrin was used
c Value for Heptachlor was used

Creek Section F of SW wildlife (Tables 7-20 and 7-21 ).xls Page 1 of 1



Table 7-21
Comparison of Surface Water Concentrations in the Borrow Pit Lake to Wildlife Benchmarks

Sauget Area I

Sample ID:

Compounds
Herbicides (ug/l)
Metals (mg/l)
Aluminum
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Silver
Zinc

PCB (ug/l)

Pesticides (ug/l)
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor

SVOC (ug/l)
Acenaphthylene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Di-n-butytphthalate
Diethylphthalate
:luoranthene
lndeno(1 ,2,3-cd)pyrene
Dioxins (ug/l)
2,3,7,8-TCDD TEQ Mammal 6

2,3,7,8-TCDD TEQ Bird "

SW-BPL-S1
Concentration

NO

3.4
0.015
0.32
0.005
0.0041
0.0074
8.7
0.02
1.7
0.0002
0.0035
0.015
0.01
0.048

ND

0.1
0.05
0.05
0.00013
0.1
0.0024
0.1

0.1

0.1
0.0032
0.1

0.05
0.019
0.0026
0.00096
0.5

0
0
0
0
.8
0
0
0
0

8.5902E-07
3.4692E-07

ERQ

U
J
J
J

U
J
J
U

U
U
U
J
U
J
U
U
U
J
U
U
U
J
J
U

U
U
U
U
U
U
U
U
U

SW-BPL-S2
Concentration

ND

0.71
0.0079
0.12
0.005
0.01
0.0036
1.6
0.002
0.13
0.0002
0.01
0.012
0.01
0.027

ND

0.1
0.05
0.05
0.0022
0.1
0.05
0.1
0.1
0.1
0.1
0.1
0.05
0.0038
0.0022
0.0009
0.5

10
10
10
10
1.8
10
10
10
10

7.453E-07
3.475E-07

ERQ

J

U
U
J
J
J

U
U
J
U

U
U

U

J
U
U
U
U
U
U
U
U
J
J
J
U

U
U
U
U
U
U
U
U
U

SW-BPL-S3
Concentration

ND

0.65
0.012
0.045
0.005
0.01
0.0048
1.3
0.0029
0.17
0.0002
0.004
0.0077
0.01
0.017

ND

0.1
0.05
0.05
0.012
0.001
0.0015
0.1

0.0032
0.00095
0.0016
0.0027
0.05
0.0024
0.0029
0.05
0.5

10
10
10
10
1.8
10
10
10
10

4.841 3E-07
2.8163E-07

ERQ

U
U
J
J
J

U
J
J
U
J

U
U
U
U
J
J
U

J
J
J
J
U
J
J
U
U

U
U
U
U
U
U
U
U
U

NOAEL-Based Benchmarks 1

Water

4.474
0.292
23.1

4.132
4.3
65.2
NA

4.86
377

1.932

0.6
171.36

NA
62.3

123

857

9200 4

100 5

86

640"
640"
640"
43"
43 b

43"

9200 4

8590
557

557 c

17100

NA
2320
NA
NA

4730
470

10,623,000
NA
NA

0.0007
0.0602

Endooint Species

Whitetail deer
Whitetail deer
Whitetail deer
Whitetail deer

Rough-winged Swallow
Whitetail deer

Rough-winged Swallow
Whitetail deer

Rough-winged Swallow
Whitetail deer
Whitetail deer

Rough-winged Swallow

Rough-winged Swallow
Whitetail deer

Rough-winged Swallow
River Otter

Whitetail deer
Whitetail deer
Whitetail deer
Whitetail deer

Rough-winged Swallow
Rough-winged Swallow
Rough-winged Swallow
Rough-winged Swallow
Rough-winged Swallow

Whitetail deer
Whitetail deer
Whitetail deer

Whitetail deer

Rough-winged Swallow
Rough-winged Swallow

Whitetail deer

Little Brown Bat
Rough-winged swallow

1 Sample, BE, DM Opresko, GW Suter. 1996. lexicological Benchmarks for Wildlife: 1996 Revision. Prepared for U.S. Department of
Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-86/R3.
2 For inorganic Mercury only, does not include methyl mercury
3 Value represents DDT and metabolites
4 Value listed is for total Chlordane
5 Value represents BHC-mixed isomers
8 Mammal and bird TEQ values were calculated for 2,3,7,8-TCDD
"Value for Endosulfan was used

Borrow Pit of SW wildlife (Tables 7-20 and 7-21 ).xls Page 1 of 1



Table 7-22
Comparison of Shrimp Concentrations Between the Borrow Pit Lake and both Reference Areas

Sauget Area I

Compound
Herbicides (ug/kg)

2,4-D
Dicamba
Dichloroprop
MCPA
MCPP

Metals (mg/kg)
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Silver
Zinc, Total

Total PCBs (ug/kg)
Pesticides (ug/kg)

4,4'-DDD
4,4f-DDE
4.4--DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
teptachlor

Heptachlor epoxide
Methoxychlor

SVOC (ug/kg)
bis(2-ethylhexyl)phthalate
)i-n-butylphthalate

Diethylphthalate
Acenaphthylene
Fluoranthene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(a)pyrene
lndeno(1 ,2,3-c-d)pyrene
)ibenz(a,h)anthracene

2,3,7,8-TCDD TEQ Mammal
2,3,7,8-TCDD TEQ Bird

Site
Concentration

ND
ND
ND
ND
ND

28
0.16
ND
ND
ND
0.23
8.3
ND
0.39
ND
ND
ND
ND

0.090
16
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
44
ND
ND
ND
ND
ND
ND
ND
ND

0.000218
0.00172

Reference
Maximum

ND
ND
ND
ND

4400

100
ND
1.2
ND
ND
0.28
16
ND
0.61
ND
ND
ND
ND

0.062
17
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

98
ND
59
ND
ND
ND
ND
ND
ND
ND
ND

9.61 E-05
7.45E-05

Reference
Average

ND
ND
ND
ND

2700

80
ND
1.1
ND
ND
0.27
12
ND
0.50
ND
ND
ND
ND
0.06
16
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

95
ND
58
ND
ND
ND
ND
ND
ND
ND
ND

6.44E-05
4.86E-05

Page 1 of 1



Table 7-23
Comparison of Clam Concentrations Between the Borrow Pit Lake and both Reference Areas

Sauget Area I

Compound
Herbicides (ug/kg)

2,4-D
Dicamba
Dichloroprop
MCPA
MCPP

Metals (mg/kg)
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Silver
Zinc, Total

Total PCBs (ug/kg)
Pesticides (ug/kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
)ieldrin

Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone

Gamma Chlordane
gamma-BHC (Lindane)
leptachlor

Heptachlor epoxide
Methoxychlor

SVOC (ug/kg)
bis(2-ethylhexyl)phthalate
)i-n-butylphthalate
Diethylphthalate
Acenaphthylene
Fluoranthene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(a)pyrene
lndeno(1 ,2,3-c-d)pyrene
)ibenz(a,h)anthracene
2,3,7,8-TCDD TEQ Mammal

2,3,7,8-TCDD TEQ Bird

Site
Maximum

ND
ND
32
ND

4000

13
ND
0.96
ND
0.12
1.1

0.99
ND
0.25
ND
ND
ND
ND

0.015
22
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.3
ND
5.4

170
ND
120
ND
ND
ND
ND
ND
ND
ND
ND

0.000146
0.001303

Site
Average

ND
ND
18
ND

5000

10.5
ND
1.8
ND
0.14
0.68
0.86
ND

0.23
ND
ND
ND
ND

0.035
15.0
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.55
ND
30

99
ND
75
ND
ND
ND
ND
ND
ND
ND
ND

8.3E-05
0.000761

Reference
Maximum

ND
ND
87

1400
ND

26
ND
0.65
ND
0.61
2.2
2.4
ND
0.59
ND
ND
ND
ND
ND
52
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.64E-05
0.00025

Reference
Average

ND
ND
35

7467
ND

18.33
ND
1.75
ND
0.43
1.50
2.13
ND

0.42
ND
ND
ND
ND
ND
36
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.44E-05
0.00017
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Taoie 7-24
Comparison of Floodplain Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent
Dioxins, ug/kg
2,3,7,8-TCDD TEQ (mammals)2

Herbicides, ug/kg
2,4-D
2,4-DB
Dicam ba
MCPA
MCPP
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
3otassium
Selenium
Silver
Thallium
Vanadium
Zinc
>CBs, ug/kg

Total PCBs
Pesticides, ug/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
indosulfan II
•ndosulfan sulfate
[ndrin
•ndrin aldehyde
:ndrin ketone

Frequency of
Detection in

Soil

100%

2%
6%
23%
20%
15%

100%

42%
100%

100%

85%
100%

100%

100%

100%

100%
100%

100%
100%

100%

100%

98%
100%

100%

25%
49%
26%

100%
100%

82%

8%
54%
48%

2%
20%
2%
11%
8%

29%
2%
18%
6%
5%
37%

Maximum site
concentration

0.052

9.60

41.00
23.00
7400
7700

18000
2.60

34.00
1200

1.10

8.40
250000
49.00
11.00
230

25000
260

21000
1200

0.57

3.20
55

3800
3.20
0.60

1.40
120

1400

385

36
54
140

23
54

0.22

3.80

0.24

120
1.00

1.90

6.10

5.06
4.9450

95% UCL

0.011

NC
6.62

4.90

1784

1859

10122
1.24

7.88

198
0.62

2.77

30365
17.93
7.01

80.94
16348
78.92
6448
429
0.08

0.81

20.02
2135

0.66

0.49
0.68

29.91
332

90.43

3.01

4..04
7.95

1.68

2.55

NC
0.54

0.22

3.86

NC
1.60

2.31
2.16

2.56

95% UCL
Represents Site
Concentration

yes

no
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes

yes
yes
yes
yes
yes
no
yes
yes
yes
no

yes
yes
yes
yes

Twice Average
Background Soil
Concentration

0.124

ND
ND
ND

14500
9967

25400
3.80

19.13
363
1.51
8.65

33533
39
16

209
38000

185
17233
883
0.18

2.02
42.67
4733
ND
1.35

ND
69
808

1200

ND
16.12
14.12
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Soil Benchmark1

0.00315

5
9.9
283
10
4

20
60

40.5

2
30

0.21

2
1
2

8.5

371

Comment

Maximum exceeds benchmark

Frequency less than 5%
No benchmark; ND in background
No benchmark; ND in background
No benchmark; within background
No benchmark; within background

No benchmark; within background
Maximum less than benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum less than benchmark
Maximum exceeds benchmark
Low toxicity
No benchmark; within background
Maximum less than benchmark
Maximum exceeds benchmark
No benchmark; within background
Maximum exceeds benchmark
Low toxicity
Ho benchmark; within background
No benchmark; within background
Maximum exceeds benchmark
Maximum exceeds benchmark
Low toxicity
Maximum exceeds benchmark
Maximum less than benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark

Maximum exceeds benchmark

No benchmark; ND in background
No benchmark; within background
No benchmark; within background
Frequency less than 5%
No benchmark; ND in background
Frequency less than 5%
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
Frequency less than 5%
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
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Tauie 7-24
Comparison of Floodplain Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

Gamma Chlordane
gamma-BHC (Lindane)
Heptaohlor
Heptachlor epoxide
Methoxychlor
SVOCs, ug/kg
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
3enzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
3enzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenzo(a,h)anthraoene
Dibenzofuran
Diethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
^entachlorophenol

Phenanthrene
Pyrene
VOCs, ug/kg
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Carbon disulfide
Chlorobenzene
Ethyl benzene
Methylene chloride (Dichloromethane)
"oluene
'richloroethene

Xylenes, Total

Frequency of
Detection in

Soil

22%
3%
6%

25%
37%

5%
14%
6%

23%
57%
40%
55%
37%
40%
29%
5%
17%
63%
18%
8%
2%
15%
60%
11%
28%
3%

55%
52%
49%

35%
5%

49%
8%
5%
2%
2%
5%
20%
6%
2%

Maximum site
concentration

78.00
0.1300

91
30
38

72
1200

75
2300
4300
3600
4400
2200
3400
430
340
1000

4900
810
770
39
170

10000
1400
2000
79

740
9200
8500

47.00
6.90
670
4.80
4.30

4.00

3.00

2.40

12.0

6.20
4.20

95% UCL

3.26

NC
1.98

2.04

11.61

NC
124
174
152
266
226
282
201
249
111
103
127
319
90
112
NC
100
558
126
195
180
278

366
443

20.85
8.01

283
2.97

2.98

2.95

2.78

2.36

3.34

3.07
2.99

95% UCL
Represents Site
Concentration

yes
no
yes
yes
yes

no
yes
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
yes
yes
yes
no
yes
yes
yes

yes
no

yes
yes
yes
yes
yes
yes
yes
yes
yes

Twice Average
Background Soil
Concentration

ND
ND
ND
ND
ND

ND
ND
ND
160
240
187
179
127
208
322
ND
64

273
ND
ND
187
312
502
ND
ND
ND
742
335
435

ND
3300
ND
ND
ND
ND
ND
11.4
ND
ND
ND

Soil Benchmark1

20000

100000
200000

3000

40000

200000

Comment

No benchmark; ND in background
Frequency less than 5%
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background

No benchmark; ND in background
Maximum less than benchmark
No benchmark; ND in background
No benchmark; within background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; within background
No benchmark; ND in background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; ND in background
No benchmark; ND in background
Frequency less than 5%
Maximum less than benchmark
Mo benchmark; higher than background
No benchmark; ND in background
No benchmark; ND in background
Frequency less than 5%
Maximum less than benchmark
No benchmark; higher than background
No benchmark; higher than background

No benchmark; ND in background
No benchmark; within background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
Frequency less than 5%
Frequency less than 5%
No benchmark; within background
Maximum less than benchmark
No benchmark; ND in background
Frequency less than 5%

Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints

Calculated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as non-detects.

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil).
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TlM* 7-25
Surface Soil Locations that Exceed Ecological Benchmarks

SaugetAreal

Constituent
Arsenic, mg/kg

Barium, mg/kg

Cadmium, mg/kg

Copper, mg/kg

Sample ID
Benchmark1

Background2

DAS-T4-S2-6-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T7-S1-0-0.5FT

Benchmark1

Background2

UAS-T4-S2-0-0.5FT

Benchmark1

Background2

DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T5-S6-6-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S7-0-0.5FT

Benchmark1

Background2

DAS-T1-S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DA&T1-S3-0-0.5FT
DAS-T2-S1-O-0.5FT
DAS-T2-S3-0-0.5FT
DAS-f3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
DAS-T5-S1-6-0.5FT
DAS^T5-S3-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-T1-S&-0-0.5FT
UAS-T1-S6-0-0.5FT
UAS-T1-S7-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T3-S4-0-0.5FT
UAS-T3^S5-0-0.5FT
UA!5-T3-S7-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S7-0-0.5FT
UAS-T5-S6-0-0.5FT
UAS-T7-S1-0-0.5FT

Concentration

9.9

19
10
10
10

? . V " - 3 4 V V

283

360
1200

4

8.6
5.7
4

4.8
8.4
5.4
6.1

60

190
98
85
73
110
94
70
72
63
79
64
75
70
150
230-

• 2 3 0
160
130
86
77
140
77
87
95
69
87
65
52
77
79
75
69
180
60
85
130

ERQ

J
J
J
J
J

J
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Table 7-25
Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Lead, mg/kg

Molybdenum, mg/kg

Nickel, mg/kg

Sample ID

Benchmark1

Background2

DAS-T1-S1-6-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
DAS-T2-S1-0-0.5FT
DAS-T2-S3-0-0.5FT
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
DAS-TS-SI-O-aSFT
DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
DAS-T6-S3-0-6.5FT
DAS-T7-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T1-S7-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-6-b.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S4-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S5-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T4-S7-0-0.5FT
UAS-T5-S1-0-0.5FT
UAS-T5-S2-0-0.5FT
UAS-T5-S3-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T5-S5-0-0.5FT
UAS-T^S6-0-0.5FT
UAS-T6-S5-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S2-0-0.5FT
UAS-T7-S3-0-0.5FT
UAS-T7-S5-(M).5FT
UAS-T7-S6-0-0.5FT
UAS-T7-S7-0-0.5FT

Benchmark1

Jackground2

UAS-T4-S5-0-0.5FT
UAS-T6-S5-0-0.5FT

benchmark1

background2

UAS-T7-S1-0-0.5FT

Concentration

40.5

180
96
50
50
88
76
53
90
53
75
96
50
130
130
110
87
67
93
92
120
73
69
46
79
50
66
72
48
79
63
64
56
51
62
190
83
130
260
59
50
54
50
45
170
78
71
41
64
42
72
150

2

2
2.3
Si

30

43
55

ERQ

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J

J
J
J
J
J
J
J
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Table 7-25
Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Selenium, mg/kg

Thallium, mg/kg

Sample ID

Benchmark1

Background2

DAS-T2-S3-0-0.5FT
DAS-T4-S2-0-O.SFT
UA&T1-S1-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T6-S5-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S2-0-0.5FT
UAS-T7-S3-(M).5FT
UAS-T7-S4-0-0.5FT
UAS^T7-S6-0-0.5FT
UAS-T7-S7-0-0.5FT

Benchmark1

Background2

bAS-T2^S2-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT

Concentration

0.21
ND

^ 0.55
0.88

, .0.81
-0.72

0.61
1

0.6
3^

0.48
0.68

i.'.VU
6.49

. ,- « Q,89Io:s5
1:1

0.53
1

ND

iCVi-iS'4.- v-*•-; -1.4 . -'•'
' '-" -VJ

.; ;*..1*1 V... .

ERQ

J
J
J
J
J
J
J

J
J

J
J
J

J

J
J

Page 3 of 6



Table 7-25
Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Vanadium, mg/kg

Sample 10

Benchmark1

Background2

DAS-T1-S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
DAS-T2-S1-0-0.5FT
DAS-T2-S2-0-0.5FT
DAS-T2-S3-0-0.5FT
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-0.5FT
DA"S-f4-S3-6-0.5FT
DAS-T5-S1-0-0.5FT
DAS-T5-S2-0-0.5FT
DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
DAS-T6-S3-0-0.5FT
DAS-T7-S1-0-0.5FT
DAS-T7-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T1-S6-0-0.5FT
UAS-T1-S7-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
JAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S1-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T3-S4-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S6-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S3-0-0.5FT
UAS-T4-S4-0-0.5FT
JAS-T4-S5-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T4-S7-0-0.5FT
UAS-T5-S1-0-0.5FT
UAS-T5-S2-0-0.5FT
UAS-T5-S3-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T5-S5-0-0.5FT
UAS-T5-S6-0-0.5FT
UAS-T6-S1-0-0.5FT
UAS-T6-S2-0-0.5FT
UAS-T6-S3-0-0.5FT
UAS-T6-S4-0-0.5FT
UAS-T6-S5-0-0.5FT
UAS-T7-S1-0-0.5FT
UAJS-T7-S2-0-0.5FT
UAS-T7-S3-0-0.5FT
UAS-T7-S4-0-0.5FT
UAS-T7-S5-0-0.5FT
UAS-T7-S6-0-0.5FT
JAS-T7-S7-0-0.5FT

Concentration

2

69
19
25
18
24
1?0
34
23
25
20
21
35
34
19
19
17
22
22
17
25
22
32
35
41
36
35
22
21
30
26
40
46
30
28
30
39
26
42
27
23
13
23
22
27
15
26
29
26
29
29
25
26
28
27
25
24
30
33
30
27
25
33
22
26
22
21

ERQ

J

J
J
J

J

J
J

J
J
J
J
J

-
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Table 7-25
Surface Soil Locations that Exceed Ecological Benchmarks

SaugetAreal

Constituent

Zinc, mg/kg

Sample ID

Benchmark '
Background2
bAS-Ti.S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
DA&T2-S1-0-0.5FT
DAS-T2-S2-0-0.5FT
DAS-T2-S3-0-0.5FT
DAŜ T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-TS-SWJ-O.SFT
DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
DAS-T5-S1-0-0.5FT
DAS-T5-S2-0-0.5FT
DAS-f5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
DAS-T6-S3-0-0.5FT
bAS-t7̂ S1-0-0.5FT
DAS-T7-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-fl-S5-b-Q.5FT
UAS-T1-S6-0-0.5FT
UAS-T1-S7-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-f2-S3-0-0,5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S1-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T3̂ S4-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S6-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S3-0-0.5FT
UAS-T4-S4-0-0.5FT
UAS-T4-S5-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T4-S7-0-0.5FT
UAŜ T5-S1-0-0.5FT
UAS-T5-S2-0-0.5FT
UAS-T5-S3-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-f5-S5-0-0.5FT
UAS-T5-S6-0-0.5FT
UAS-T6-S1-0-0.5FT
UAS-T6-S2-0-0.5FT
UAS-T6-S3-0-0.5FT
UAŜ t6-S4-0-0.5FT
UAŜ T6-S5-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S2-0-0.5FT
UAS-T7-S3-0-0.5FT
UAS-T7-S4-0-0.5FT
UAS-T7-S5-0-0.5FT
UAS-T7-S6-0-0.5FT
UAS-T7-S7-0-0.5FT

Concentration

8.5
810
300
230
250
290
140
260
220
240
260
240
310
180
330
140
750
350
110
240

» 87.Q
260

'•"- 1400
340
390
280
270
180
250
310
190
250
270
210
290
160
240
160
300
410
250
460
240
290
76
82
120
140
550
230
230
240
230
240
980
160
82
90
99
120
610
190
270
150
160
310
640

ERQ

J
J
J
J
J
J
J
J
J
J

J
J
J

J
J
J
J
J
J
J
J
J
J
J
J
J

J

J
J
J
J
J
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Table 7-25
Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Total PCBs, ug/kg

2,3,7,8-TCDD TEQ (mammals)

In ug/kg

Sample ID

Benchmark'

Background2

UAS-T6-S2-0-0.5FT

Benchmark1

Background2

DAS-T1-S1-0-0.5FT
DAS-tl-S2-(M).5FT
DAS-T1-S3-0-0.5FT
DAS-T2-S1-0-0.5FT
DAS-T2-S2-0-0.5FT
DAS-T2-S3-0-0.5FT
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-d.5FT
DAS-T4-S3-0-0.5FT
DAS-T5-S1-0-0.5FT
DAS-T5-S2-0-0.5FT
DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
DAS-T6-S3-0-0.5FT
DAS-T7-S1-0-0.5FT
DAS-T7-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S6-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T6-S3-0-0.5FT
UAS-T7-S3-0-0.5FT

Concentration

371

1200
385

0.00315

0.124
0.0235855
0.016399
0.014051
0.02144
0.012195
0.017101
0.007658
0.008586
0.00766

0.016645
0.006258
0.006696
0.005006
0.005483
0.02432
0.009106
0.004063
0.006762
0.0034335
0.008225
0.01856
0.015206
0.01974

0.005056
0.008645
0.187423
0.0"0562
0.01658

0.0087385

ERQ

1Efroymson et al., 1997. Preliminary Remediation Goals for Ecological
Endpoints.

2Background concentration is twice average concentration for three
background soil samples.

Shading indicates concentrations exceeds benchmark and
background.
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Figure 1-1: Site Locus and Sample Locations
Sauget Area 1
Sauget, Illinois



Figure 2-1: Monroe County Reference Areas
Sauget Area 1
Sauget, Illinois
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Figure 7-1
Summary of Functional Feeding Group (FFG) Abundance

Dead Creek Section F, Borrow Pit Lake, and Reference Areas
Sauget Area I
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1.0 INTRODUCTION

1.1 Goals and Objectives

This document is a workplan for a baseline ecological risk assessment at the Sauget Area I in
Sauget, Illinois. The plan addresses Dead Creek Segments B, M, C, D, E, and F, and recent
USEPA comments regarding the development of a baseline ecological risk assessment for this
area (USEPA, 1999). It is also contingent upon a planned field reconnaissance of the subject
areas. In particular, this planned reconnaissance will help to finalize sampling locations,
receptors, and the location of a reference area. Observations made during the reconnaissance
may necessitate alterations in the workplan. We will communicate such proposed alterations
in a technical amendment to the plan, should they occur.

The plan follows current United States Environmental Protection Agency (USEPA) guidance in:

Ecological Risk Assessment Guidance For Superfund: Process For Designing and
Conducting Ecological Risk Assessments (USEPA, 1997a); and

Guidelines for Ecological Risk Assessment (EPA/630/R-95/002F, April, 1998).

The USEPA 1997 guidance document provides an eight-step process. Steps 1 and 2 of this
process are a screening level assessment, and Steps 3 through 7 provide guidance for a baseline
assessment. The screening level assessment may conclude that site data indicate either:

a negligible ecological risk and therefore the site requires no further study; or, there is (or
might be) a risk of adverse ecological effects, and the ecological risk assessment process
will continue.

Previously, the USEPA conducted a Preliminary Ecological Assessment of Dead Creek
Segment F, which essentially provides the screening analyses required in Steps 1 and 2 of the
guidance (USEPA, 1997b). This USEPA assessment concluded that the site warrants further
investigation. Therefore this Work Plan addresses the various elements of Steps 3 through 7 of
USEPA guidance for designing a baseline ecological risk assessment to Segment F, as well as
Segments B, C, D, E even though they have not been subject to a prior screening level
assessment. The workplan includes:

Description of a Site Conceptual Model;
Selection of Chemicals of Ecological Concern;
Identification of Assessment Endpoints;
Selection of Receptors;
Selection of Measures of effects and their relation to assessment endpoints;
Risk Characterization;
Discussion of Uncertainties and Assumptions.

The workplan will explain how the baseline risk assessment will use data described in the
Quality Assurance Project Plan/Field-Sampling Plan (QAPP/FSP), that has been prepared and

1



submitted separately. The FSP for the baseline ecological risk assessment describes the details
of the field sampling effort as well as the data analysis methods and data quality objectives
(DQOs). These include methods for:

conducting a field reconnaissance;

collecting vegetation and benthic organisms in Creek Sectors B to F, M, and the
reference areas, and analyzing them for target analytes;

collecting forage fish, predator fish, bottom fish and crayfish in Creek Sector F and the
reference areas, and analyzing them for target analytes (we will also collect these
organisms in segments B,C,D,E, and, M if observed in those areas);

collecting sediments in Creek Sectors B to F, M, and the reference areas for sediment
toxicity testing;

collecting sediments in Creek Sectors B to F, M, and the reference areas for benthic
community analysis.

Please refer to the QAPP/FSP for details of field sampling, number of stations, and station
locations, and analytical methods.



2.0 SITE CONCEPTUAL MODEL

2.1 Ecological Observations

We will conduct a reconnaissance survey to provide more details and more current
information regarding ecological conditions at the various creek sectors. This section
provides a description of the site as observed on 29-30 July 1996, when Menzie-Cura &
Associates, Inc. personnel (David Peterson, Certified Wildlife Biologist), visited the Sauget
Area 1 in Sauget and Cahokia, Illinois and conducted an evaluation of local habitats. The
areas observed at that time included ecological resources along: Dead Creek, Prairie du Pont
Creek, the associated wetlands, Cahokia Chute, and the Mississippi River. In addition, we
contacted federal/state agencies and private conservation organizations concerning additional
ecological information available about the area (see Attached List).

Potentially sensitive environments in the Dead Creek area include: Habitat Known to be Used
by Federal Designated or Proposed Endangered or Threatened (T/E) Species, Habitat Known
to be Used by State Designated Endangered or Threatened Species, and Wetlands.

Habitat Known to be Used by Federal Designated or Proposed Endangered or Threatened
Species

According to the records of the Illinois Department of Natural Resources' Natural Heritage
Inventory, the only federally endangered or threatened species in the study area is the
federally threatened bald eagle (Haliaeetus leucocephalus). In 1993, a pair of eagles
unsuccessfully attempted to nest at the southern tip of Arsenal Island, where the ditched
portion of Prairie du Pont Creek enters the Mississippi River. The pair apparently was scared
off the site. The next year the pair returned to the island, but no monitoring was conducted to
determine if they successfully nested. During the late July 1996 survey we did not observe
any eagles in the study area. Remains of a large stick nest were observed at the southern tip of
Arsenal Island, but it did not appear to have been used during 1996. We will also check the
State of Missouri files for State Designated Endangered or Threatened Species.

Portions of the area suitable for eagle foraging include waterbodies large enough to support
large fish such as carp and catfish. The Mississippi River, the channelized section of Prairie
du Pont Creek, and a borrow pond at the lower end of Dead Creek all appear to support large
fish and provide enough open water for eagles to fish. No foraging eagles were observed
during the site visit, nor have local people in the area seen eagles in the vicinity.

Habitat Known to be Used by State Designated Endangered or Threatened Species

The Illinois Natural Heritage Inventory did not have any records of state-listed endangered or
threatened species in the study area. However a number of state-listed wading birds were
observed throughout the wetlands and waterways. Illinois endangered species observed were



little blue heron (Egretta caeruled), snowy egret (Egretta thula)\ and black-crowned night
heron (Nycticorax nycticorax). Great egret (Casmerodius albus), an Illinois threatened
species, was also observed. Small numbers (one to ten individuals) of these wading birds
were found foraging along sections of Dead Creek, the ditched length of Prairie du Pont
Creek, Cahokia Chute, and the Mississippi River. The largest concentrations of foraging
herons (approximately ten individuals at a location) were observed at the confluence of Dead
Creek and the ditched Prairie du Pont Creek, and where the ditched Prairie du Pont flows into
the Mississippi. These areas likely support the best concentrated fishing areas for wildlife
along the waterways.

No wading bird colonies were located within the study area. However, the Illinois Natural
Heritage Inventory has documented two 1000-2000 nest mixed-species colonies in East St.
Louis. The closest of these two colonies is approximately one mile east of the Monsanto plant
near the Alton & Southern rail yards in Alorton. The second site is over two miles to the
north at Audubon Avenue and 26th Street. These two colonies contain the only breeding little
blue heron and snowy egret in Illinois. In addition, black-crowned night heron, great egret,
cattle egret (Bubulcus ibis), great blue heron (Ardea herodias), and green-backed heron
(Butorides virescens) nest in the colonies.

In 1988, because the region is heavily industrialized with numerous Superfund sites, the U.S.
Fish & Wildlife Service (USFWS) collected black-crowned night heron and little blue heron
eggs from the Alorton colony for contaminant analysis (Young, 1989 - unpublished draft).
Sediment samples were also taken in areas of observed wading bird foraging around the East
St. Louis region. No testing was done of sediments in the Dead Creek drainage. PCB's, DDE,
and metals were detected at varying levels from the wading bird eggs.

The observed endangered and threatened wading birds forage on a wide range of aquatic
organisms, such as fish, frogs, and crayfish, as well as some terrestrial species such as reptiles
and insects. The USFWS study found that wading birds forage over a wide area around East
St. Louis. The Dead Creek/Prairie du Pont wetlands system composes a relatively small
percentage of the available wetland foraging area in the region.

Wetlands

Wetlands in the study area consist of riparian woods, shrub swamp, marsh, and wet meadow
located adjacent to the area's waterways. Drainage from much of the industrial area at the
head of Dead Creek is routed away from the Dead Creek drainage via the local municipal
sewer system. Dead Creek begins south of an industrial zone adjacent to the Cerro property
and flows slowly south through residential neighborhoods. The stream is bordered by a dense,
narrow band of riparian trees and shrubs, including cottonwood, willow, mulberry, and box
elder (Photo B-l). Homeowners have cleared to the creek's edge and have established lawn
along several sections. Within the residential area (east of Route 3) the stream is crossed, via

1 Also endangered in Missouri.



culverts, by seven roads. At the Judith Lane road crossing, the road culvert has been set
approximately one foot higher than the observed water level, apparently to allow drainage of
the channel only during high-water events. The pooled channel behind this road is connected
to a small pond located at the end of Walnut Street where herons, painted turtle, wood duck,
fish, and evidence of beaver (chewed trees, see Photo B-2) were observed (see Table B-l).

Downstream of the impounded channel, Dead Creek segments C and D flow south through
bordering wetlands (Photo B-3, note Green Backed Heron in center of photograph). For a
short section, adjacent to Parks College, the creek is routed through a culvert under a parking
area Throughout the rest of the creek's length it is bordered by either riparian vegetation
(Photo B-4) or lawn (Photo B-5). Emergent and aquatic vegetation occurs along the creek's
shores. Wildlife observed in and adjacent to the stream included herons, turtles, songbirds,
squirrel, and raccoon. Small fish and frogs were observed throughout the creek's length.

West of Route 3, the creek flows south and west through the American Bottoms floodplain.
This area contains active and abandoned agricultural land divided by levees and railroad right-
of-ways. After crossing Route 3 Dead Creek flows under a railroad right-of-way and is joined
by a stream draining land from the north. North of the confluence of these two waterways is a
road that cuts SE to NW across the floodplain, connecting Cahokia to Fox Terminal. To the
north (upstream) of this road is a gas tank farm and fields. The stream was observed to flow
south under the Fox Terminal road and into Dead Creek. A second dry culvert was observed
west of the stream crossing in the vicinity of the north end of the Dead Creek borrow pond.
This culvert appeared to drain the land north of the Fox Terminal road during high-water
events when water from the tank farm and surrounding area becomes impounded behind the
roadway.

Downstream of the confluence of the two waterways, Dead Creek flows through riparian
woods and shrubs and into a borrow pond. The pond appears to have been excavated during
the construction of the local levee system. The United States Geological Survey (USGS) map
of the area (Cahokia) indicates that the pond was dug to its current shape sometime after 1954.
The pond is the largest non-flowing water body in the area. Its shore is surrounded with
mature riparian trees and emergent wetland vegetation. Ducks, herons, and fish were observed
in the pond.

Dead Creek forms the outlet of the pond, draining south through a pump station under the
levee (Photo B-6) and into the ditched section of Prairie du Pont Creek. At the confluence and
above it (Photo B-7) the ditch shore is vegetated with grasses, herbs, and small shrubs. The
channel flows northwest to Arsenal Island on the Mississippi River. Arsenal Island contains
areas of mature riparian woods and agricultural fields. The shoreline of the lower end of the
ditch (referred to on the USGS map as Cahokia Chute) is lined with riparian woods,
principally large cottonwoods and willow (Photo B-8). Large catfish, wood duck, wading
birds, and turtles were observed in the channel. Cahokia Chute forms the eastern border of
Arsenal Island. The waterway flows north to south, draining the region northeast of the
island. It appears that during times when the Mississippi River is high, the River uses the
Chute channel to flow around Arsenal Island. Any water from the Dead Creek watershed



therefore only flows through the lower half of the Cahokia Chute between the confluence with
the ditched Prairie du Pont and the Mississippi River. The remains of the bald eagle nest and
congregating wading birds were observed at the southern tip of Arsenal Island, where the
Chute flows into the Mississippi.

Almost the entire length of the Dead Creek study area is bordered by wetlands. Most of the
wetlands are confined to a narrow riparian strip adjacent to the Creek. More extensive
wetlands occur west of Route 3, particularly in the vicinity of the borrow pond. The Creek's
wetlands appeared healthy with no evidence of ecological stress (no chlorotic plants, no
nonspecific stands of vegetation, no areas of dying or dead vegetation, observable presence of
diverse pelagic communities in the stream, no observed surface water sheens or sediment
staining). The wetlands also appeared to support a diverse aquatic and terrestrial wildlife
community, with abundant prey species (i.e. fish, frogs, turtles) and predatory species (i.e.
wading birds, waterfowl, raccoons) present. The wetlands west of Route 3 receive water from
both Dead Creek and from drainages to the north, including the area around the gas tank farm.

Summary

During the field survey and subsequent contact with state and federal agencies, three
categories of sensitive environments were located in the Monsanto/Dead Creek area: Habitat
Known to be Used by Federal Designated or Proposed Endangered or Threatened Species,
Habitat Known to be Used by State Designated Endangered or Threatened Species, and
Wetlands. These three categories are interrelated with the rare species documented all utilizing
wetland/waterway habitats. The rare species observed forage over a wide area, with the Dead
Creek watershed forming only a small part of their available feeding territory.

The Dead Creek watershed also appears to support a diverse plant and animal community.
While much of the Creek flows through residential neighborhoods, sufficient natural riparian
vegetation remains to support local aquatic and terrestrial communities. No evidence of
ecological stress was evident in the upper Creek, nor anywhere else along the waterway's path
to the Mississippi.

2.2 Site Conceptual Model

The foundation of an ERA work plan is the site conceptual model. It integrates information
from the preliminary observations at the site (usually incorporated into the screening level risk
assessment). According to EPA guidance, the conceptual model addresses:

environmental setting and contaminants known or suspected to exist at the site;

contaminant fate and transport mechanisms;

mechanisms of ecotoxicity and likely categories of potentially affected receptors;

complete exposure pathways.



Figure 1C-1 provides a Preliminary Conceptual Model diagram. It illustrates potential
contaminant transport from the contaminated media through the potentially affected habitats
to important ecological receptors. We will revisit and, if necessary, amend this model after
completion of the site reconnaissance survey.

The site conceptual model is consistent with our knowledge of the area to date as described in
our 1996 survey and in the recent EPA Preliminary Risk Assessment.

Environmental Setting and Contaminants Known Or Suspected To Exist At The Site

Subsection 2.1 describes the environmental setting. The EPA Preliminary Ecological Risk
Assessment describes the contaminants known or suspected to be at the site. The environmental
setting is an aquatic environment with extensive wetlands, riparian woods, narrow, shallow
streams, broader semi-impounded basins, and floodplain.

The likely contaminants include those addressed in the EPA assessment:

metals (arsenic, barium, cadmium, chromium, lead, mercury);

PCBs;

PAHs;

dioxin.

The eventual execution of the QAPP/FSP will analyze for a broader list of potential
contaminants in sediments, surface water, and biota We will evaluate those data within the
baseline risk assessment and add contaminants as appropriate based on: frequency of occurrence
within a particular media, likely bioavailabilty, evidence for bioaccumulation, toxicity to likely
receptors, and comparison of concentrations to a reference area. Obviously, the addition of more
contaminants of concern may require changes in the conceptual model for the baseline risk
assessment depending upon the fate, transport, and biological properties of these contaminants.
The EPA guidance recognizes and encourages this iterative process.

Contaminant Fate and Transport Mechanisms

In an aquatic system such as occurs over Dead Creek Sectors B through F, and M, various
physical, chemical, and biological transport mechanisms will affect the fate of contaminants. All
the contaminants listed in the EPA Preliminary Assessment adhere to particulate matter to
varying degrees. Therefore, the conceptual model should address those mechanism affecting
particle distribution in aquatic systems. These include:

particulate runoff from the watershed,

deposition in areas of sluggishly flowing waters,

erosion in faster moving stream segments, and

resuspension of particulates from the stream bed and over the floodplain.



Chemicals with lower particle affinities may be more subject to dissolution in and transport by
surface water. Increasing solubility generally correlates with increasing bioavailability. In
particular, various metals on the preliminary list of contaminants are subject to transport in
soluble form, depending on their valence states.

The major biological mechanisms affecting fate and transport are:

biological uptake directly from environmental media; and,

bioaccumulation through ingestion of prey or media;

biomagnification through the food chain.

Several of the contaminants are subject to one or all of these biological fate and transport
mechanisms.

The baseline risk assessment will describe each contaminant of concern (including any added
after the next sampling rounds) in terms of the transport mechanisms most likely to affect it.
The EPA Preliminary Risk Assessment provides a description of the likely transport
mechanisms for each of the contaminants or classes of contaminants listed.

Mechanisms of Ecotoxicity And Likely Categories Of Potentially Affected Receptors

The EPA Preliminary Risk Assessment summarizes the ecotoxicological properties of the
potential contaminants in sufficient detail to develop the first iteration of the conceptual
model. As indicated in the summaries, the various contaminants may affect the survival and
reproductive capacity of benthic biota, fish, invertebrates, vascular plants, and algae.

The baseline risk assessment will provide detailed ecotoxicity profiles for the final list of
contaminants of concern. These will include summaries of the toxicity of these chemicals to
receptors likely to occur in the Dead Creek environment (insofar as these exist), and a
selection of the most appropriate toxicity factor to use in the baseline risk assessment.

The categories of likely potentially affected receptors for an aquatic system such as the Dead
Creek, Sectors B through F, and M include:

The benthic macroinvertebrate community;

warm water fish (e.g., largemouth bass);

waterfowl (e.g. mallard) that feed on plants and macroinvertebrates (including crayfish);

piscivorous birds (e.g., great blue heron, bald eagle);

aquatic mammals (e.g. muskrat) that feed on plants and macroinvertebrates (including
crayfish);

aquatic mammals (e.g., river otter or racoon) that feed on fish and macroinvertebrates
(including crayfish).

There is also some potential for exposure to terrestrial plants and wildlife from exposure to
contaminants in soil or through exposure to soil based food chains.
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Complete Exposure Pathways

The USEPA guidance indicates that the risk assessment must identify complete exposure
pathways before a quantitative evaluation of toxicity to allow the assessment to focus on those
contaminants that can reach ecological receptors. The likely complete exposure pathways in
Dead Creek, Sectors B through F, and M are:

sediment to benthic invertebrates via direct contact and ingestion;

sediment and surface water to aquatic plants via uptake;

surface water to invertebrates and fish though direct contact and ingestion;

benthic biota (including crayfish) to higher order predators (e.g. fish) through food
chain;

forage fish and crayfish to piscivorous fish, mammals, or birds;

soil to soil invertebrates along the creek banks or floodplain;

soil to plants or wildlife along the creek banks or floodplain.



3.0 SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN (COECs)

As indicated in subsection 2.2, the USEPA Preliminary Risk Assessment provides an initial
list of contaminants of ecological concern (COECs). The QAPP/FSP includes target analytes
beyond these initial COECs. These target analytes include: VOCs, metals, SVOCs, PCBs,
and pesticides.

The baseline risk assessment will re-evaluate the COEC list based in the results of the
proposed sampling and analysis of surface water, sediment, and biota. The criteria for final
selection include:

Comparison to Background - the baseline risk assessment will eliminate a
contaminants which occurs below the maximum concentration measured at a local
reference area for a given medium;

Frequency of Detection - the baseline risk assessment will retain a contaminant
detected in more than 5% of samples for a particular media.

For those compounds which exceed background and/or are frequently detected in a particular
medium, the baseline risk assessment will add them to the final list of COECs if they exhibit
any of the following characteristics:

Toxic - exhibit toxicity (based on scientific literature) to the receptors likely to occur
along the Dead Creek, Sectors B through F and M, or adjacent habitats;

Bioaccumulative - are likely to bioconcentrate or biomagnify through the food chains
represented in Dead Creek, Sectors B through F, and M, and adjacent habitats;

Persistent - are likely to remain in environmental media over time frames that are long
relative to the life spans or exposure periods of receptors likely to occur in Dead
Creek, Sectors B through F, and M, and adjacent habitats.

The ERA will include a current review of toxicological information for all COECs on the final
list. Where available, this information will include toxicity benchmarks that are applicable to
water and sediments.
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4.0 IDENTIFICATION OF RECEPTORS, ASSESSMENT ENDPOINTS, AND
MEASURES OF EFFECT

4.1 Receptors

This subsection of the ecological risk assessment identifies the receptors (receptor species)
and provides the rationale for their selection as representative of the species that occur or are
likely to occur near the site. This subsection also provides an ecological characterization of
each receptor for eventual use in developing the exposure assessment.

The selected receptors represent those types of organisms most likely to encounter the
contaminants of concern at the site. They include a reasonable (although not comprehensive)
cross-section of the major functional and structural components of the ecosystem under study
based on:

relative abundance and ecological importance within the selected habitats;

availability and quality of applicable toxicological literature;

relative sensitivity to the contaminants of concern;

trophic status;

relative mobility and local feeding ranges;

ability to bioaccumulate contaminants of concern.

The selected species represent different feeding guilds. This representative species approach
for assessing exposures for wildlife is a common practice for assessing risk. A guild is a group
of animals within a habitat that use resources in the same way. Coexisting members of guilds
are similar in terms of their habitat requirements, dietary habits, and functional relationships
with other species in the habitat. Guilds may be organized into potential receptor groups. The
use of the guild approach allows focused integration of many variables related to potential
exposure. These variables include characteristics of COECs (toxicity, bioaccumulation, and
mode of action), and characteristics of potential receptors (habitat, range and feeding
requirements, and relationships between species). This approach evaluates potential exposures
to all animals by considering the major feeding guilds found in a habitat. It is assumed that
evaluation of the potential effects of COECs to the representative species will be indicative of
the potential effects of COECs to individual member classes of organisms within each feeding
guild.

The selected species represent the ecological community and its sensitivity to the
contaminants of concern. They are: benthic invertebrates, shellfish, local fin fish, great blue
heron, mallard, bald eagle, muskrat, and river otter or raccoon.
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Benthic invertebrates

Benthic invertebrates are potential receptor species in Dead Creek because they:

have the greatest exposure to sediments;

provide food for bottom-feeding fish species (in the river);

are relatively immobile (sessile) in habit, and therefore their general health and
condition reflects local conditions;

Warm Water Fish Species

Warm water resident fish species were selected to reflect local sediment and water quality
conditions. The typical warm water fish species such as centrachids (sunfish, bass) and
bottom feeding fish such as bullheads are likely and abundant local resident with a limited
foraging range. These organisms are potential receptor species representing local fish because
they are:

resident in this reach of the Dead Creek;

exposed to sediments as well as surface water;

represent forage fish and higher order predators feeding on smaller fish and
invertebrates.

Aquatic Birds

We have selected great blue heron, mallard duck, and bald eagle to represent aquatic birds
feeding in Dead Creek, Sectors B through F, and M for at least a portion of the time.

Great Blue Heron (Ardea herodias)

The great blue heron inhabits salt and freshwater environments, typically shallow waters and
shores of lakes, flooded gravel pits, marshes and oceans. In marsh environments, the great
blue heron is an opportunistic feeder; they prefer fish, but they will also eat amphibians,
reptiles, crustaceans, insects, birds, and mammals. The diet varies but may include up to
100% fish. A Nova Scotia study found 6% forage fish (Atlantic silverside and mummichog),
52.6% eels, and 41.4% other fish in the diet of great blue heron (USEPA, 1993). A food
ingestion rate for adult breeding birds of 0.18 g food/g body weight/day has been reported.
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Great blue heron tend to forage near nesting sites (USEPA, 1993). A study in Minnesota
measured the distance between nesting and foraging grounds to range from 0 to 2.7 miles. A
Carolina study found the same distance to be 4 to 5 miles. The maximum distance great blue
heron will fly between foraging areas is 9 to 13 miles (USEPA, 1993). The size of the feeding
territory in a freshwater area in Oregon was 1.5 acres, while the feeding territory in an
estuarine area was 21 acres.

These organisms are potential receptor species because they:

Consume near shore fish;

Have a foraging range about equal to the downstream area of the Dead Creek sectors;

Are a higher trophic level predator in the creek and Mississippi.

Great blue heron, therefore, represent piscivorous birds in this reach of the river.

Mallard (Anas platyrhynchos)

The mallard is the most common freshwater duck of the United States, found on lakes, rivers,
ponds, etc. It is a dabbling duck, and feeds (usually in shallow water) by "tipping up" and
eating food off the bottom of the water body. Primarily, it consumes aquatic plants and seeds
(for instance, primrose willow and bulrush seeds), but it will also eat aquatic insects, other
aquatic invertebrates, snails and other molluscs, tadpoles, fishes, and fish eggs. Ducklings and
breeding females consume mostly aquatic invertebrates. The mallard's home range is variable,
but an approximate range is 500 hectares. It prefers to nest on ground sheltered by dense
grass-like vegetation, near the water.

Mallards are a potential receptor species because they:

Consume both aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level duck in the creek and in Mississippi.

Mallards, therefore, represent waterfowl in this reach of the river.

Bald Eagle (Haliaeetus leucocephalus)

Bald eagles are generally found in coastal areas, near lakes or rivers. Their preferred breeding
sites are in large trees near open water. They are usually found in areas with minimal human
activity.
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Bald eagles, although primarily carrion feeders, are opportunistic and will eat whatever is
plentiful including fish, birds, and mammals. Reported food ingestion rates range from 0.064
to 0.14 g/g/day. A study of adult breeding bald eagles in Connecticut estimated a food
ingestion rate of 0.12 g/g/day (USEPA, 1993). A study of bald eagle diets in Maine indicated
that their diets consisted of 76.7% fish, 16.5% birds, and 6.8% mammals (USEPA, 1993).

Foraging areas vary according to season and location. The USEPA (1993) reports a foraging
length of 2 to 4.5 miles along a river.

These organisms are potential receptor species because they:

Consume fish;

Are a higher trophic level predator in the river,

Are sensitive to contaminants that biomagnify in the food chain.

The bald eagle, therefore, represents predatory birds in these sectors of Dead Creek.

Aquatic Mammals

This assessment assumes that either river otter (or racoon if the site reconnaissance indicates
that otter are unlikely to occur in the area) and muskrat represent aquatic mammals in Dead
Creek sectors B through F.

River Otter (Lutra canadensis)

The river otter can be found in primarily freshwater but also saltwater environments, but
seems to prefer flowing-water habitats rather than still water. It has been found in lakes,
marshes, streams, and seashores. It consumes largely fish, but is opportunistic and will
consume aquatic invertebrates (crabs, crayfish, etc.), aquatic insects, amphibians, birds (e.g.
ducks), small or young mammals, and turtles. They may also sift through sediment for food.
The otter dens in banks, in hollow logs, or similar burrow-like places. Home range varies
depending on habitat and sex, but an approximate measure is 300 hectares.

River otters are a potential receptor species because they:

Consume fish and aquatic invertebrates;

Live in or near the water;

Are a higher trophic level predator in the creek and in Mississippi.
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River otters, therefore, represent higher trophic level aquatic mammals in this reach of the
river.

Raccoon (Procyon lotor)

The raccoon is likely to be present because the creek and surrounding areas consist of its most
preferred types of habitat (marshes and suburban residential areas). Because the raccoon is an
omnivore, it is likely to experience greater exposure to than the muskrat which is primarily a
herbivore. The raccoon is known to consume aquatic invertebrates (such as crayfish), fish,
insects, mollusks, annelids, bird eggs, small passerine birds, small mammals such as squirrels,
and plants (Chapman and Feldhamer, 1990).

Raccoon are a potential receptor species because they:

Consume fish and aquatic invertebrates;

Live near the water;

Are a higher trophic level predator in the creek and in Mississippi.

Raccoon, therefore, represent higher trophic level aquatic mammals in this reach of the river.

Muskrat (Ondatra zibethicus)

The muskrat is a semiaquatic large rodent which lives near freshwater and brackish aquatic
environments: marshes, ponds, creeks, lakes, etc. It feeds largely on aquatic plants, but
depending on location and time of year may also consume aquatic invertebrates (crayfish,
crabs, etc.), small amphibians, turtles, fish, molluscs, and even young birds. The muskrat lives
quite close to the water, either on the bank of the water body or constructing a lodge in the
water body. Its home range is small (0.17 hectares on average) and one study found that
muskrats remain within 15 meters of their primary dwellings 50 percent of the time.

Muskrats are a potential receptor species because they:

Consume aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level omnivore in the creek and in Mississippi.

Muskrats, therefore, represent lower trophic level aquatic mammals in this reach of the river.

Soil invertebrates

Soil invertebrates are potential receptor species in Dead Creek banks and floodplain because
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they:

have the greatest exposure to soil;

provide food for birds and mammals (in the river);

are relatively immobile (sessile) in habit, and therefore their general health and
condition reflects local conditions;

4.2 Assessment Endpoints

Assessment endpoints are expressions of the environmental value to be protected at a site.
Assessment endpoints are often not directly measurable. Therefore, assessment employs
measures of effects. These are biological or measurable ecological characteristics which
reflect the assessment endpoint (USEPA, 1997). Where the assessment endpoint is not
directly measurable, the use of a measure of effect may result in some uncertainty in the risk
characterization. Ultimately, the selection of assessment endpoints requires the consensus of
the regulators, the regulated community, and state or local concerns. This work plan proposes
the following assessment endpoints for the potentially-affected aquatic receptors and their
habitats:

Sustainability (survival, growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates and crayfish);

Survival, growth, and reproduction of local populations of aquatic wildlife represented
by bald eagles, mallard duck, great blue heron, muskrat, and river otter or raccoon
(incorporates the assessment of benthic macroinvertebrates and crayfish).

The assessment will evaluate risk relative to these assessment endpoints in Creek, Sectors B
through F and M, collectively and individually, based on prior observations and the work
proposed in the QAPP/FSP.

4.3 Selection of Measures of Effects

The measures of effect direct data collection needs for the baseline ecological risk assessment.
They provide the actual measurements for estimating risk. A weight-of-evidence approach
(Menzie et al., 1996) weighs each of the measures of effects by considering:

strength of association between the measure of effects and assessment endpoint;

data quality; and

study design and execution.

Strength of association refers to how well a measure of effects represents an assessment
endpoint. The greater the strength of association between the measurement and assessment
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endpoint, the greater the weight given to that measure of effect in the risk analysis.

The weight given a measure of effect also depends on the quality of the data as well as the
overall study design and execution. The QAPP/FSP describes a sampling program that will
provide information adequate for evaluating each selected measure. However, the risk
assessment must evaluate the performance of the sampling effort and the variability and
uncertainties associated with the results following implementation. The risk characterization
gives higher weight to measures of effect that are based on good quality data and are obtained
using study designs that account for confounding variables.

There is considerable uncertainty associated with estimating risks, because ecological systems
are complex and exhibit high natural variability. Measures of effects typically have specific
strengths and weaknesses related to the factors discussed above. Therefore, it is common
practice to use more than one measure of effect to evaluate each assessment endpoint. This
subsection describes the measures of effects and how the baseline risk assessment will use
them to evaluate risks for each of the assessment endpoints.
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TABLE 1
ASSESSMENT ENDPOINTS

AND ASSOCIATED MEASURES OF EFFECTS

Assessment Endpoint 1: Sustainability of warm water fish in Creek Sector F
Measure of effect la: body burdens of COECs in selected fish species as a measure of
exposure (compared to body burdens in fish from reference areas) and effects
(compared to benchmark values).

Measure of effect Ib: COEC concentrations in surface waters as compared to
applicable water quality criteria for protection offish and wildlife.

Measure of effect Ic: sustainability of abenthic macroinvertebrate community that can
serve as a prey base for fish:

Concentration of COECs in sediment;

Field assessment of benthic macroinvertebrate community structure (using EPA
Rapid Bioassessment Protocol I, as described in Rapid Bioassessment Protocols
for Use in Streams and Rivers, Benthic Macroinvertebrates and Fish,
EPA/444/4-89-001.

Sediment toxicity tests.

Assessment Endpoint 2: Survival, growth, and reproduction of local populations of
aquatic wildlife as represented by the bald eagle, mallard duck, great blue heron,
muskrat, and river otter or raccoon in Creek Sectors B through F, and M

Measure of effect 2a: Wildlife species composition and habitat use.

Measure of effect 2b: Concentration of semi-volatile compounds (SVOCs), metals,
mercury, Polychlorinated Biphenyls (PCBs), pesticides, cyanide, herbicides, and
dioxin in aquatic and marsh plants for use in evaluating exposure via the food chains
for mallard duck, river otter or raccoon, and muskrat.

Measure of effect 2c: Concentration of COECs in surface waters in comparison to
wildlife benchmarks.

Measure of effect 2d: Concentration of COECs in forage fish and crayfish for use in
evaluating exposure via the food chain for great blue heron and river otter or raccoon.

Measure of effect 2e: Concentration of SVOCs, metals, mercury, PCBs, pesticides,
cyanide, herbicides, and dioxin in macroinvertebrates (including crayfish) for use in
evaluating exposure via the food chain for mallard duck, river otter or raccoon and
muskrat.

Measure of effect 2f: sustainability of a benthic macroinvertebrate community that can
serve as a prey base for fish (includes three lines of evidence as in Assessment
Endpoint 1).
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Assessment Endpoint 3: Survival, growth, and reproduction of individuals within the
local bald eagle population in Creek Sectors B through F, and M

Measure of effect 3a: Concentration of COECs in fish for use in evaluating exposure
via the food chain.

Assessment Endpoint 4: Survival, growth, and reproduction of local populations of
terrestrial wildlife along the banks and floodplain of Creek Sectors B through F, and M

Measure of effect 4a: Soil screening effect levels for the protection of wildlife, plants,
and soil dwelling invertebrates.

4.3.1 Measures of Effects for Assessment Endpoint 1, Sustainability of Warm Water Fish

The COECs may exert direct effects on warm water fish through exposure in the water,
sediment, or prey, and indirectly by affecting their prey, the macroinvertebrate community.
The proposed measures of effects assess exposure pathways and potential effects. Some rely
upon direct observations of conditions; some involve measures of toxicity; and others use
literature values.

Measure of effect la: body burdens of COECs in selected fish species.

Purpose and Rationale. Fish exposed to bioaccumulative compounds in then- diet or in water
can accumulate these COECs in their tissues. Contaminants tend to accumulate in organs such
as the liver and kidney to a greater degree than in the musculature. However, COEC levels in
the muscle tissue and on a whole body basis are useful for evaluating risks to animals that eat
fish. The assessment will use measurements of COECs in fish tissues to evaluate exposure and
effects on the fish, and to provide data for use in other parts of the assessment.

Approach. The assessment will use this endpoint to evaluate exposure and effects. As a
measure of exposure, it will compare body burdens of COECs in small forage fish, medium
bottom-feeding fish and large piscivorous fish to those same fish species in the reference area.
Therefore, the comparisons offish body will help to assess if fish in Dead Creek are exposed
to COECs in excess of those that occur in the reference area. The assessment will also use the
body burden data as input to the food chain exposure models for the representative piscivores
(the great blue heron, bald eagle, and the river otter or raccoon).

As a measure of effects, the assessment will compare measured body burdens to literature
values at which effects have been reported. The Waterways Experiment Station (WES) of the
Army Corps of Engineers provides an on-line database and The Society of Environmental
Toxicology and Chemistry (Jarvinen and Ankley, 1999) provides a compilation of such
residue effect levels. The assessment will query these databases. If body burdens exceed
levels at which effects have been reported in the databases, it will be presumed that the
measure of effect indicates the potential for effects in the selected fish species found in Dead
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Creek.

Measure of effect Ib: COEC concentrations in surface waters as compared to applicable
water quality criteria far protection offish and wildlife.

Purpose and Rationale. Water concentrations provide a measure of exposure, and water
quality criteria indicate levels above which effects may occur. This measure of effect will
evaluate the potential for water concentrations of COECs in Dead Creek to cause adverse
effects.

Approach: The assessment will compare measured concentrations of dissolved metals in
surface waters to water quality criteria. Exposure of individual fish and the populations offish
in water will partly depend on the exposure field and the distribution and behavior of the fish.
Thus, the area over which water quality criteria are exceeded becomes an important
consideration when evaluating exposure. We will evaluate effects with respect to spatial
extent and degree to which surface water concentrations exceed water quality criteria.

The USEPA has published an ECO-UPDATE entitled: "Ecotox Thresholds" that includes
COEC-specific water quality benchmarks. If an Ecotox Threshold value is available for a
COEC, the concentration of the COEC in water will be compared to its respective Ecotox
Threshold value. When specific benchmarks are not available and when appropriate, USEPA
has suggested using appropriate extrapolations between related species.

Measure of effect Ic: Sustainability ofbenthic macroinvertebrate communities that
comprise a prey base

Purpose and Rationale. Benthic macroinvertebrates are an important source of food for many
fish species. They experience direct sediment exposures due to their life histories. Exposures
that result in reduced abundance, diversity, or biomass of these aquatic macroinvertebrates,
could indirectly effect fish populations. Further, quantitative studies ofbenthic
macroinvertebrates have a long history of use in water quality studies.

The assessment will use the sediment triad approach as part of a weight-of-evidence analysis
to evaluate the sustainability ofbenthic macroinvertebrate communities in these water bodies.
The sediment triad approach evaluates three elements of a benthic community:

field assessment ofbenthic macroinvertebrates;

sediment chemistry measurements;

sediment toxicity testing using indicator benthic macroinvertebrates.

Field assessment ofbenthic macroinvertebrate community

Effects will be evaluated by comparing the composition and abundance ofbenthic
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macroinvertebrates within Dead Creek at different levels of concentrations of COECs in
sediments (generally following EPA Rapid Bioassessment Level I Protocols in the field).
These comparisons will help to estimate if there is a level above which effects are evident.
Data from the reference areas will help to support the assessment because these reflect
conditions in water bodies unaffected by site contaminants. If there are observable reductions
in the abundance of benthic macroinvertebrates, we will assess the significance of this for the
fish species that rely upon the macroinvertebrates for food as this is the basis for the
assessment. This will be accomplished by relating the abundance and biomass of benthic
macroinvertebrates to their production, and ultimately to the potential production of fish,
using available production:biomass ratios from the literature.

Sediment chemical measurements

Concentrations of COECs in sediment will be compared to sediment benchmarks to judge
whether adverse biological effects to benthic macroinvertebrates are plausible. The USEPA
compares sediment chemical measurements to Effect Range-Low (ERL) values and Effect
Range-Median (ERM) values (Long and Morgan, 1990). However, sediment concentrations
which exceed ER-Ls and/or ER-Ms do not necessary indicate that adverse effects to benthic
macroinvertebrates have occurred. The USEPA's sediment triad approach uses multiple lines
of evidence to assess if benthic macroinvertebrates are adversely affected by sediment-
associated contaminants.

The USEPA has published an ECO-UPDATE entitled: "Ecotox Thresholds" that includes
COEC-specific sediment benchmarks. If an Ecotox Threshold value is available for a COEC,
the concentration of the COEC in sediment will be compared its respective Ecotox Threshold
value. When specific benchmarks are not available and when appropriate, USEPA has
suggested that appropriate extrapolations between related species can be used.

Sediment toxicity testing

The assessment will use laboratory sediment bioassays conducted on sediments from Dead
Creek and the reference area to evaluate the potential effects of whole sediment on
representative benthic macroinvertebrates. The toxicity of the sediment will be compared to
that of the standard control sediment used by the laboratory as part of the laboratory's
standard operating procedures. Statistically significant decreases in survival and/or growth
relative to controls will be considered a COEC-related effect when they can be related to
exposures associated with COECs in the sediments.

4.3.2 Measures of Effects Associated with Assessment Endpoint 2

Survival, growth, and reproduction of local populations of aquatic wildlife populations
represented by bald eagles, mallard duck, great blue heron, muskrat, and river otter or racoon
(incorporates the assessment of benthic macroinvertebrates)
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The assessment will use six measures of effects (some species-specific) to evaluate risks to the
wildlife assessment endpoint. Food-chain modeling will estimate exposure to the four wildlife
species.

Wildlife either sighted during prior site visits or likely to occur based on the evaluation of
habitats was used to identify representative wildlife species.

Table 2. Representative Aquatic Wildlife Species Proposed for Assessing
Risks of COECs to Wildlife.

Species

Bald Eagle

Great Blue Heron

Mallard Duck

Muskrat

River otter or
raccoon

Feeding Guild

Eats fish and other
small animals

Eats fish and other
small animals

Eats plants and
macroinvertebrates

Eats plants and some
macroinvertebrates
(e.g., clams)

Eats fish, other small
animals and some
macroinvertebrates

Primary Habitat

Aquatic

Aquatic

Aquatic

Aquatic

Aquatic

Use in ERA

Evaluate exposure to
COECs in aquatic
food webs
Evaluate exposure to
COECs in aquatic
food webs
Evaluate exposure to
COECs in aquatic
plants and
macroinvertebrates
Evaluate exposure to
COECs in aquatic
plants and in
macroinvertebrates
Evaluate exposures to
COECs in fish and
macroinvertebrates

The assessment will use exposure models to evaluate different routes of exposure including
ingestion of water, sediment and food (plants, benthic macroinvertebrates and fish). This
subsection describes the measures of effects and the general model used to evaluate exposures.

Measure of effect 2a: Wildlife species composition and habitat use,

Purpose and Rationale. The measure of effect directly examines the receptors - wildlife - to
estimate if they are using the various sectors of Dead Creek. The assessment is a measure of
the degree to which local and migratory wildlife use the habitat and the extent to which it
supports their needs.

Approach: The assessment will compare the composition and habitat use by wildlife to
observations of species composition of wildlife and their use of a reference area. A wildlife
biologist will make these observations This type of survey is qualitative. The strength of the
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analysis is that it indicates whether Dead Creek can support wildlife species comparable to
unaffected reference areas. However, because of the qualitative nature of the observations and
the high natural variability that can exist in wildlife populations, direct observations may not
reveal effects.

Measure of effect 2b: Concentrations ofCOECs in aquatic and marsh plants.

This measure of effect will be conducted within Dead Creek Segments B to F, and M and the
reference areas.

This plan recommends collecting aquatic and marsh plants for analysis of COECs because
some species of wildlife using Dead Creek and wetlands eat aquatic and marsh plants. This is
a potentially complete exposure pathway for wildlife. The QAPP/FSP describes the details of
the aquatic and marsh plant collection and analysis.

Purpose and Rationale. The assessment will compare measures of COECs in submerged
aquatic and emergent marsh vegetation within Dead Creek and a reference water body.
Waterfowl graze on aquatic plants. Herbivorous mammals such as the muskrat eat aquatic
and emergent vegetation in wetlands. If plants take up metals and PAHs from the water or
sediments, waterfowl and herbivorous mammals could be exposed to these COECs in their
diet.

As the QAPP/FSP indicates, fruiting bodies/leaves and roots from aquatic plants and emergent
plants will be composited separately.

Approach: The endpoint will be evaluated in multi-pathway exposure models for the mallard
and the muskrat that considers sediment, water, and food. Exposures to water fowl and
herbivorous mammals within the Dead Creek sectors will be compared to: 1) appropriate
NOAEL and LOAEL values, and 2) exposures that occur in reference areas. The COEC
concentrations measured in submergent aquatic plants will be used to evaluate potential
dietary exposures to the mallard, which graze on aquatic plants. The COEC concentrations
measured in submergent and emergent plants will be used to evaluate potential dietary
exposures to the muskrat, which graze on greens.

Measure of effect 2c: Concentration of COECs in surface waters.

Purpose and Rationale. Many wildlife species will use Dead Creek and associated wetlands
as a drinking water source. The presence of COECs in water could be a source of exposure to
these species. This measure of effect examines this potential route of exposure.

Approach: This endpoint will be evaluated in multi-pathway exposure models for the mallard
and the great blue heron that considers sediment, water, and food. The assessment will
compare exposures to these selected representative species within the Dead Creek sectors to:
1) appropriate NOAEL and LOAEL values, and 2) exposures that occur in reference areas.

23



Measure of effect 2d: Concentration ofCOECs in fish.

Purpose and Rationale: Some wildlife species such as the bald eagle, the great blue heron eat
primarily fish. This measure of effect evaluates this potential route of exposure.

Approach. Fish will be collected and analyzed for COECs. The COEC levels measured in
fish will be used in the multi-pathway exposure model for the bald eagle and the great blue
heron that considers sediment, water, and food. Exposures to the bald eagle and the great blue
heron within the Dead Creek Sectors will be compared to: 1) appropriate NOAEL and
LOAEL values, and 2) exposures that occur in reference areas.

Measure of effect 2e: Concentration of metals andPAHs in benthic macroinvertebrates
(including crayfish).

Purpose and Rationale. Waterfowl (such as the mallard) and mammals (such as the muskrat)
eat benthic macroinvertebrates as a portion of their diet. This measure of effect evaluates this
potential route of exposure.

Approach: Benthic macroinvertebrates and crayfish will be collected and analyzed for
COECs. The COEC levels measured in benthic macroinvertebrates will be used in a multi-
pathway exposure model for the mallard and for the muskrat that considers sediment, water,
and food. Exposures to water-fowl and mammals within the Dead Creek Sectors will be
compared to: 1) appropriate NOAEL and LOAEL values, and 2) exposures that occur in
reference areas.

4.3.3 Measures of effects Associated with Assessment Endpoint 3

Assessment Endpoint 3 is survival, growth, and reproduction of individuals within the local
bald eagle population in Creek Sectors B through F, and M.

Measure of effect 3a: Concentration of COECs in forage fish for use in evaluating
exposure via the food chain.

Purpose and Rationale. Bald eagle may use fish in Dead Creek and associated wetlands as
food. The presence of COECs in fish could be a source of exposure to this species. This
measure of effect examines this potential route of exposure.

Approach: This endpoint will be evaluated in a an exposure model for the bald eagle. The
assessment will compare exposures to: 1) appropriate NOAEL and LOAEL values, and 2)
exposures that occur in reference areas.

4.3.4 Measures of Effect Associated with Assessment Endpoint 4

Measure of effect 4a: COEC concentrations in soil samples from Creek bank and
floodplain as compared to applicable soil screening levels for protection of wildlife, plants,
and soil dwelling invertebrates.
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Purpose and Rationale. Soil concentrations provide a measure of exposure, and screening
level criteria indicate levels above which effects may occur. This measure of effect will
evaluate the potential for soil concentrations of COECs in Dead Creek banks and floodplains
to cause adverse effects.

Approach: The assessment will compare measured concentrations of total contaminant
concentrations in soils to existing (e.g. Oak Ridge National Laboratory Toxicological
Benchmarks for Wildlife; Oak Ridge National Laboratory Toxicological Benchmarks for
Screening Potential Effects on Terrestrial Plants; Oak Ridge National Laboratory
Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil and
Litter Invertebrates and Heterotrophic Processes).

We will also use any terrestrial soil screening concentrations or benchmarks developed by the
time the proposed work occurs.

4.4 Structure of Wildlife Exposure Models

The general form of the wildlife exposure model is:

Exposure Dose (oral) = [Conc,^ * IngestfooJ + [RAF * Cone*,;, * Sedimentdie, * Ingestfood]

Where:

Exposure Dose (oral) = dose of a COEC in ug/g-day

Concfood = concentration of the COEC (ug/g) in the food (measured or estimated); this is the
average and the 95 % CL concentration in the relevant exposure zone - an area determined by
the size and locations of foraging areas. The average is the appropriate statistic because
ecological receptors integrate exposure over their foraging areas. We will also use the 95%
CL and calculate risk from this exposure separately.

= amount of food ingested per day normalized to body weight (g/g-day) and usually
expressed in terms of wet weight/wet weight

RAF - relative availability factor for COECs in sediment via incidental ingestion of sediment

t = concentration ug/g in the relevant exposure zone; this is estimated as an average
concentration in the exposure zone for chronic exposure and effects, and as upper bound (e.g.,
maximum or hot spot concentrations) for evaluation of short-term or acute exposures. The
average is the appropriate statistic because ecological receptors integrate exposure over their
foraging areas.
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Sediment^, = fraction of sediment in the diet; the product of this number and Ingestfood yields
an estimate of the amount of sediment that is incidentally ingested

Sediments that are collected within shallow water (< 3 feet deep) in open water areas of Dead
Creek, sediments along the bank, and soils adjacent to the creek (where available) will be used
to assess incidental sediment ingestion. Sediments collected from the top 5 cm will be
considered accessible to aquatic wildlife.

Because exposures to COECs associated with diet and sediment will be higher than surface
water ingestion, this exposure pathway will not be estimated within the model. However, we
will compare National Recommenced Water Quality Criteria for the protection of wildlife to
surface water concentrations where such data and corresponding criteria are available.

Model Application

The model will be applied in several ways:

1. Acute exposure: The potential for acute exposure is considered without incorporating
information on foraging area. The rationale for this is that an acute exposure involves a
short-term feeding or exposure event that does not have to be averaged over the foraging
area. When calculating the potential for acute exposure, maximum concentrations are used
within the geographically defined local population or Threatened and Endangered species.
Locations that exceed exposure concentrations that could result in acute toxic effects are
identified.

2. Chronic exposure to individuals: The potential for chronic exposure to individuals is
considered by determining both the maximum concentration and calculating an average
concentration of food and sediments at spatial scales defined by the foraging areas of the
species. For example, exposure concentrations for a species with a foraging area of 10 ha
would be determined by averaging the food and sediments concentrations within this
spatial scale. A species with a foraging area of 0.1 ha would have an averaging area that is
100 times less.

3. Chronic exposure to the population. The local population as defined above is made up of a
number of individuals. Because the success of the local population is not dependent on the
risk to any particular individual, a wildlife exposure model will also be used to estimate
chronic exposures to individuals throughout the local population. These estimates take into
account the spatial distribution of COECs, the foraging areas of the individuals within the
species, and possible spatial distributions of these individuals within the area that defines
the local population. Results are used to estimate risks as a percentage of the local
population. The local population is confined to individual animals that use Dead Creek
and its associated wetlands and small ponds.

4. Acute and chronic exposures to the Bald Eagle. Because the Bald eagle is rare and the risk
to the individual is considered, the wildlife exposure model will also be used to estimate
exposures to the individual.
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5.0 RISK CHARACTERIZATION

Risk results will be presented as calculated Hazard Quotients as well as other measures (e.g.,
presence of toxicity). These results will be incorporated into the weight of evidence approach
in the form of graphs and tables and will be explained in narratives. Graphs will be used to
illustrate the four factors that contribute to the weight of evidence evaluation.

5.1 Use of Hazard Quotients

Because the Hazard Quotient will be one of the more common methods used to express
results, it is explained below. The method simply involves comparisons of exposure
concentrations for COECs to concentrations at which effects are judged:

Concentration
Hazard Quotient =

Concentration effectt

where:

Concentration e^ure = the concentration or dose to which an organism is exposed

Concentration efrects = the concentration or dose at or above which effects may occur

If the Hazard Quotient exceeds "1", there is a potential for an effect. To some extent, the
higher the number above "1", the more likely that an effect would occur. Calculations of
Hazard Quotients need to take into account spatial and temporal factors inasmuch as these are
related to the effect that might occur to populations of biota. The COECs may have additive
effects on organisms, and these will be evaluated by summing across compounds grouped
according to the specific lexicological effect they may have.

5.2 Toxicity Reference Values for Wildlife

TRVs used in the toxicity quotient's denominator represent chronic oral No Observed
Adverse Effect Levels (NOAELs). A TRY will be expressed as mg of COEC / kg Body Wt. of
the test animal / day. TRVs will be selected from published studies cited in the following
sources:

United States Fish and Wildlife Service (USFWS) biological reports that review and
summarize literature on the ecological and toxicological aspects of COECs with
special reference to fish and wildlife.

Toxicological animal studies cited in: Sample, B.E., D. M. Opresko and G.W. Suter II,
1996, Toxicological benchmarks for wildlife: 1997 revision, Oak Ridge National
Laboratory, Oak Ridge, Tennessee;

27



The Waterways Experimental Station on-line database;

The Society of Environmental Toxicology and Chemistry's recently published
database of residual effect levels (Jarvinen and Ankley, 1999);

Computer on-line data bases, such as Toxline, Biosis, Wildlife Fisheries Review,
Pollution Abstracts, and Environmental Abstracts.

When reviewing the toxicological literature and selecting the most appropriate TRY, several
factors will be considered including:

• Taxonomic relationship between the test animal and the indicator species;

• Use of laboratory or domesticated animals;

• Ecological relevance of the study endpoints—Studies with chronic toxicity endpoints,
such as reproductive, growth, behavior and developmental endpoints, are targeted.
Sensitive endpoints, such as reproductive or developmental toxicity, are preferentially
selected because they are closely related to the selected assessment endpoints (e.g.,
population declines);

• Toxicological studies in which the chemical was administered through the diet of the
test species are preferred over studies using other oral dosing methods, such as gavage;
and

• Long-term studies representing chronic exposure are preferentially selected.

Dietary concentrations (mg/kg diet) cited in the reference study will be converted to mg/kg
BW/day. If the daily dose reported in the selected study is a Lowest Adverse Effect Level
(LOAEL), then the LOAEL will be converted to a NOAEL using a factor of 10. Interspecies
correlations will be considered.

If toxicological animal studies are not available for a particular COEC, then QSAR will be
considered and a surrogate chemical will be selected when possible. If the COEC can not be
assessed quantitatively, then the risk to the COEC will be qualitatively discussed.

Species specific toxicity factors may not be available for all COEC. In such cases, the
assessment will apply the following sequential steps to develop a toxicity factor.

• Use a toxicity value or criterion for the protection of exposed organisms, if an
appropriate state or federal agency has proposed it.

• If criteria are unavailable, but appropriate data are available on NOAELs for the
receptor species, use the lowest NOAEL for the receptor species.

• If an appropriate NOAEL is unavailable for the receptor species, use a NOAEL for a
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species which is phylogenetically similar (within the same genera or family) and
ecologically similar to the selected receptor species (e.g. from the same family of birds
or mammals).

If an appropriate NOAEL is unavailable for a phylogenetically similar species,
extrapolate from an appropriate NOAEL value for other species (as closely related as
possible) by dividing by 5 to account for extrapolations between families and by 10 to
account for extrapolations between orders. Use the lowest appropriate NOAEL
whenever several studies are available.

In the absence of an appropriate NOAEL, if a LOAEL is available for a
phylogenetically similar species, divide it by 10 to account for a LOAEL to NOAEL
conversion. The LOAEL to NOAEL conversion is similar to EPA's derivation of
human health RfD values, where LOAEL studies are adjusted by a factor of 10 to
estimate NOAEL values.

For calculating chronic toxicity values from data for sub-chronic tests, divide the
resultant LOAEL or NOAEL by an additional factor of 10. This is consistent with the
methodology used to derive human RfD values. EPA has no clear guidance on the
dividing line between subchronic and chronic exposures. The present risk assessment
follows recently developed guidance (Sample et al., 1996) which considers 10 weeks
to be the minimum time for chronic exposure of birds and 1 year for chronic exposure
of mammals. In addition to duration of exposure, the time when exposure to
contaminant occurs is critical.

In cases where NOAELs are available as a dietary concentration (e.g., mg contaminant
per kg food), calculate a daily dose for birds or mammals based on standard estimates
of food intake rates and body weights (USEPA, 1993c).
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6.0 DISCUSSION OF UNCERTAINTIES AND EXPOSURE ASSUMPTIONS

Sources of uncertainty and variability within the ERA will be identified. The impact
associated with these uncertainties will be qualitatively addressed. Sensitivity analyses will
be conducted for the important exposure parameters that are used in the wildlife exposure
models and for the TRVs that are used to determine risk to the representative wildlife species.
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Figure 1-C-1: Preliminary Ecological Conceptual Model

( Potential Media of Concern J ( Potential Exposure Routes j f Potential Receptors )



APPENDIX B

PHOTOGRAPHS



Photograph B-l Dead Creek Section F, October 1999.

Photograph B-2 Low water level in Borrow Pit Lake, October. 1999.

-ss"** -^rrrsaEfi'-jKH-

Photograph B-3 Station 2 in Borrow Pit Lake, October. 1999.



Photograph B-4 Station 3 in Borrow Pit Lake, October, 1999.

Photograph B-5 Beach seining in reference location PDC-1 (Prairie DuPont Creek), October. 1999.



Photograph B-6 Reference location PDC-1 (Prairie DuPont Creek). October. 1999.

Photograph B-7 Reference location Ref2-l (Creek Portion). October, 1999.

Photograph B-8 Reference location Ref2-2 (Lake Portion). October. 1999.



Photograph B-9 Vegetation, Ranunculus reptam, sample, covered with Duckweed, being washed , October, 1999.

Photograph B-10 Shrimp, Palaemonetes kadiakensis, (diameter of sieve is 8 inches), October 1999.



Photograph B-l 1 Clam, Pyganodon grandis, samples. Specimen in hand is about 5 inches across, October 1999.
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Appendix C-1

Site Surface Water Summary Statistics
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds
Herbicides, ugfl
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
bicamba
bichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/l
Aluminum
Antimony
Arsenic
3arium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickef
'otassium
Selenium
Silver
Sodium
Thallium

Vanadium
Zinc
Fluoride (mg/l)
Hardness as CaC03 (mg/l)
Ortho-Phosphate-P (mg/l)
pin
Suspended Solids (mg/l)
total Dissolved Solids (mg/l)
"otal Phosphorus (mg/l)

PCB.jug/l
Decachlorobiphenyl
Jichlorobiphenyl
Heptachlorobiphenyl
•texachlorobiphenyl
tfonochlorobiphenyl
•Jonachlorobiphenyl
Octachiorobiphenyl
Pentachlorobiphenyl
'etrachlorobiphenyl
'richlorobiphenyl

Total PCBs
'estlcldes, ug/l
M'-DDD
4,4'-DDE"
4,4r-bDf
Total DDT
Aldrjn
Alpha Chlordane
aipha-BHC
beta-BHC
delta-BHC

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6

6

6
6
6
6
6
6
6
6
6

Number
Detected

6

5
6

6
1
1
6

6
5
6
6

3
6
6

6

4
6
6
6
6
6
5
6
6

2
3
2

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%

83%
100%

0%
0%

100%
17%
17%

100%
0%

100%
83%

100%
100%

0%
50%

100%
100%

0%
0%

100%
0%

67%
100%
100%
100%
100%
100%
83%

100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

0%
0%
0%
0%
0%
0%

33%
50%
33%

Minimum
Detected

0.039

0.0032
0.045

47
0.0041
0.0015
0.0016

0.5
0.002

26
0.082

0.0028
0.0069

5.1

21

0.003
0.0073

0.24
220

0.063
7.4

8
280
0.13

0.00047
0.0096

0.00013

Maximum
Detected

3.4

0.015
0.32

89
0.0041
0.0015
0.012

8.7
0.02

33
1.7

0.004
0.021

7.6

24

0.014
0.075
0.29
350

0.83
9.7
160
480
1.2

0.001
0.02

0.0022

Average
Concentration

0.25
0.25
0.25
0.25

60
0.60
3.00
3.00

60
60

0.50

0.92
0.01
0.01
0.14

0.002
0.003

58
0.005
0.004
0.01
0.01
2.28
0.01

31
0.39

0.0001
0.004

0.01
6.58
0.01
0.01

22
0.01
0.01
0.03
0.26
272

0.25
8.47

46
358

0.37

0.25
0.05
0.15
0.10
0.05
0.25
0.15
0.10
0.10
0.05

0.05

0.05
0.05
0.05
0.05
0.03
0.03
0.01
0.01
0.00
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Appendix C-1

Site Surface Water Summary Statistics
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychior
Toxaphene
SVOCs, ug/l
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dicnlorobenzene
1 ,4-Dichlorobenzene
2,2'-bxybis(1-Chjoropropane)
2,4,5-Trichlorophenol
2.4,6-Trichlorophenol
2,4-bichlorophenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-binitrotoluene
2-Chloronaphthalene
2-Chlorophenoi
2-Methylnaphthalene
2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3,3'-bichlorobenzidine
3-Methylphenol/4-Methylphenol
l-Nitroaniline

4,6-Dinitro-2-methylphenol
•-Bromophenyjphenyl ether
•-Chlorc-3-methyiphenol

4-Chloroaniline
4^Chiorophenylphenyl ether
-Nitroaniline
-Nitrophenol

Acenaphthene
Acenaphthylene
Anthracene
Jenzo(ajanthracene
lenzo(a)pyrene
)enzo(b)fluoranthene
ienzq(g,h,i)peryiene
ienzo(k)fluoranthene

bis(2-Chl6roethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate

utylbenzylphthalate
^arbazole
^hrysene
>i-n-butylphthalate
)i-noctylphthalate
)ibenzo(a,h)anthracene
'ibenzofuran
liethylphthalate
)imethylphthalate
:Juoranthene
:luorene
lexachlorobenzene
exachlorobutadiene
lexachlorocyclopentadiene
iexachioroethane

ndeno(1 ,2,3-cd)pyrene
sophorone

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

1
2

1
1
2
1

2
3
2

1

Frequency of
Detection

17%
33%
0%

17%
17%
33%
17%
0%

33%
50%
33%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

17%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.001
0.0015

0.0032
0.00095
0.0016
0.0027

0.0024
0.0022
0.0009

0.7

Maximum
Detected

0.001
0.0024

0.0032
0.00095
0.0032
0.0027

0.0038
0.0029

0.00096

0.7

Average
Concentration

0.04
0.02
0.05
0.04
0.04
0.03
0.04
0.03
0.01
0.01
0.02
0.25
2.50

5.00
5.00
5.00
5.00
5.00
5.00
1.05
5.00
7.00
5.00
5.00
5.00
5.00
5.00
5.00

25
5.00

10
5.00

25
6.50
0.50
5.00

10.00
5.00

25
25

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.90
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
4.28
0.50
5.00
5.00
5.00
0.95
5.00
5.00
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Appendix C-1

Site Surface Water Summary Statistics
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachiorophenol
Phenanthrene
Phenol
Pyrene

Total PAHs
VOCs, ug/l
1,1,1-Trichloroethane
1,1 ,2,2-tetrachloroethane
1 , 1 ,2-Tn'chloroethane
1,1-Dichioroethane
1 ,1-bichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloro methane
Bromoform
3romomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chtorbbenzene
Chtoroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Dichloroethene
Jibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total

Number
Analyzed

6
6
6
6
6
6
6
6

6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

1

1

3
1

Frequency of
Detection

0%
0%
0%
0%
0%

17%
0%
0%

17%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
17%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.7

0.7

13
1.7

Maximum
Detected

0.7

0.7

18
1.7

Average
Concentration

5.00
2.50
5.00
1.75
2.50
4.28
5.00
5.00

4.3

2.5
2.5
2.5
2.5
2.5
2.5
2.5

12.5
12.5
12.5

20
0.78
2.5
2.5
4.9
2.5
2.5
2.5

5
2.5

5
0.5
2.5
2.5
2.5

2.35
2.5
2.5
2.5
2.5

1.35
5

2.5
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Appendix C-1

Site Surface Water Dioxin Data Summary
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds
Dloxins and Furans, ug/l
1,2,3,4,6,7,8,9-OCDD
1.2.3,4,6,7,8,9-OCDF
1.2.3;4,6,7,8^HpCDD
1 ,2,3,4,6,7,8-HpCDF
1,2,3,4.7,8;9-HpCbF
1 ,2.3,4,7.8-Hx~CDD"
1 ,273.4,7,8-HxCDF
i,2,3,6.7,8-HxCDD
1 ,2,3,6,7.8-HxCDF
T ,2,3,7,8,9-HxCDD
i,2,3,7,8,9-HxCDF
1,2.3,7,&.PeCDD
172,37,8-PeCDF
2,3.4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,377,8-TCDD ~
2,3,7,8-TCDF
TotalHpCDD
total Hp~CDF
Total HxCDD
Total HxCDF
Total PeCD~D
Total PeCDF
Total TCDD""
TotalTCDF

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

5
5
4
6
1

1

1

4
5
2
2

Frequency of
Detection

83%
83%
67%

100%
17%
0%

17%
0%

17%
0%
0%
0%
0%
0%
0%
0%
0%

67%
83%
33%
33%
0%
0%
0%
0%

Minimum
Detected

0.000573
0.0000503
0.0000442
0.0000134
0.000548

0.000024

0.0000089

0.0000935
0.0000416
0.0000062
0.0000249

Maximum
Detected

0.00143
0.00026

0.0000692
0.0000505
0.000548

0.000024

0.0000089

0.000128
0.0006

0.0000902
0.000581

Average
Concentration

0.000707667
0.000120533
4.41417E-05
2.71667E-05
9.4491 7E-05
2.73333E-06
0.00000605

2.55833E-06
3.391 67E-06
2.65833E-06
2.66667E-06
3.19167E-06
2.04167E-06
0.000002375
0.00000215

2.95833E-06
2.51667E-06
9.07333E-05
0.00016505
0.00001905

0.000103583
3.19167E-06

0.0000021
2.95833E-06
2.51667E-06
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Appendix C-1

Dead Creek Sector F Surface Water Data Summary
Sauget Area I

Compounds
Herbicides, ug/l
2,4,5-T (ug/l)
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals. mg/l
Aluminum
Antimony
Arsenic
barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
•otassium

Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Fluoride (mg/l)
Hardness as CaC03 (mg/l)
Orthc-Phosphate-P (mg/l)
PH
Suspended Solids (mg/l)
Total Dissolved Solids (mg/l)
Total Phosphorus (mg/l)

PCB. ug/l
)ecachlorobiphenyl (ug/1)
)ichlorobiphenyl
teptachlorobiphenyl
texachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
'entachlorobiphenyl
etrachlorobiphenyi

Trichlorobiphenyl

Pesticides, ug/l
4.4--ODD
4,4'-ODE
4,4'-ODT
Aldrin
Alpha Chlordane
alpha -BHC
beta-BHC
delta-BHC
Jieldrin
indosulfan 1
indosulfan II
•ndosulfan sutfate
indrin
Endrin aldehyde
indrin ketone

Gamma Chlordane
jamma-BHC (Lindane)
•leptachlor
4eptachlor epoxide
dethoxychlor
Toxaphene

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

2
3

3

3

3
2
3
3

1
3
3

3

1
3
3
3
3
3
2
3
3

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%

67%
100%

0%
0%

100%
0%
0%

100%
0%

100%
67%

100%
100%

0%
33%

100%
100%

0%
0%

100%
0%

33%
100%
100%
100%
100%
100%
67%

100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.039

0.0032
0.12

52

0.0016

0.5
0.0022

30
0.082

0.0028
0.0069

6.4

21

0.003
0.0073

0.24
260

0.063
7.4

8
330

0.13

Maximum
Delected

0.55

0.0049
0.13

53

0.012

1
0.0037

33
0.14

0.0028
0.021

6.9

22

0.003
0.075
0.27
270

0.12
8.6
12

360
0.18

Average
Concentration

0.25
0.25
0.25
0.25

60
0.60
3.00
3.00

60
60

0.50

0.25
0.01
0.00
0.13

0.002
0.003

53
0.01
0.01
0.01
0.01
0.68

0.003
32

0.11
0.0001
0.004
0.01
6.60
0.01
0.01

21
0.01

0.004
0.04
0.25
263

0.09
7.87
7.50
347

0.15

0.25
0.05
0.15
0.10
0.05
0.25
0.15
0.10
0.10
0.05

0.05
0.05
0.05
0.03
0.03
0.02
0.01
0.01
0.05
0.03
0.05
0.05
0.05
0.05
0.05
0.03
0.01
0.03
0.03
0.25
2.50
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Appendix C-1

Dead Creek Sector F Surface Water Data Summary
Sauget Area I

Compounds
SVOC*. us/I
1 ,2,4-Trichlorobenzene
1 ,2-Oichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2-2'-Oxybis(1-Crtloropropane)
2,4.5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Oinilrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyinaphthalene
2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3.3'-Dichlorobenzidine
3-Methylphenol/4-Melhylphenol
3-Nitroaniline
4.6-Dinitro-2-melhylphenol
4-Bromophenylprienyl ether
4-Chloro-3-methylphenol
4-Chtoroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Aoenaphthene
Acenaphthylene
Anthracene
)enzo(a)anthracene
tenzo(a)pyrene
tenzo(b)fluoranlhene
lenzo(g,h,i)perylene
)enzo(k)fluoranthene

bis{2-Chloroethoxy)melriane
bis(2-Chkxoelhyl)ether
bis(2-£thylhexyl)phthalate
lutylbenzylphthalate

Carbazde
Chrysene
Di-n-butylphthalate
Di-n-octytphtnalate
>ibenzo(aih)anthracene

Dibenzofuran
Dielhylphthalate
Dimethylphthalate
:luoranthene

Fluorene
lexachlorobenzene

Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone

-Nitroso-di-n-propylamine
-NHrosodiphenylamine
aphthalene

Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs
VOCm, ug/l
1,1.1-Trichloroethane
1,1,2.2-Telrachloroelhane
1,1,2-Trichloroethane
1 . 1 -Oichloroethane
1.1-Dichloroethene
1,2-Dichloroethane
1 ,2-Oichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyt-2-pentanone (MIBK)
Acetone
lenzene
romodichloromethane
rofnororm

iromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane

Number
Analyzed

;
;
j
2
i
*3

1

2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

1

1

1

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%

33%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.7

0.7

0.7

1.7

Maximum
Detected

0.7

0.7

0.7

1.7

Average
Concentration

5.00
S.OO
S.OO
S.OO

5.00
5.00
1.05
5.00
7.00
5.00
5.00

5.00
5.00
5.00
5.00

25
5.00

10
5.00

25
6.50
0.50
5.00

10
5.00

25
25

5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
0.90
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
3.57
0.50

5.00
5.00
5.00
0.95
5.00

5.00

5.00
2.50
5.00
1.75
2.50
3.57
5.00
5.00
3.6

2.5
2.5
2.5
2.5
2.5
2.5
2.5

12.5
12.5
12.5

25
0.967

2.5
2.5
4.9
2.5
2.5
2.5

5
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Appendix C-1

Dead Creek Sector F Surface Water Data Summary
SaugetAreal

Compounds
Chloroform
Chtoromattiane
cis-1 ,3-OichlofOpropene
Cis/Trans-1 ,2-Dichloroethene
Dibromochtoromelriane
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
rans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes. Total

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

Maximum
Detected

Average
Concentration

2.5
5

0.5
2.5
2.5
2.5

2.35
2.5
2.5
2.5
2.5

1.35
5

2.5

Page 3 of 3



Appendix C-1

Dioxin Surface Water Data Summary for Dead Creek Sector F
Sauget Area I

Compounds

Oloxins and Furans, u£
1,2,3,4,6.7.8.9-OCDD
1^2,3,4,6,7,8,9-OCDF
f,2,3,4,6,7,8-HpCOD
1,2,3,4,6.7.8-HpCDF
i.2.3;4,7.8.9-HpCDF
1,2,3,4,7,8-HxCDD
1,2.3,4,7,8-HxCDF
1,273.6,7,8-HxCDD
:2,3;6,7,8-HxCDF
.ZSXS.g-HxCDD
,2,3,7,8,9-HxCDF
,2.3,7,8-PeCDD
,2,3.7,8-PeCDF

2,3,4,6.7,8-HxCDF
2.3,4,7,8-PeCDF
2,3.7.8-TCDD
2,3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

Number
Analyzed

'I
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

2
3
2
3
1

1

1

2
2
1
2

Frequency o
Detection

67%
100%
67%

100%
33%
0%

33%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%

67%
67%
33%
67%
0%
0%
0%
0%

Minimum
Detected

0.000573
0.0000817
0.0000629
0.0000134
0.000548

0.000024

0.0000089

0.000127
0.000182

0.0000902
0.0000249

Maximum
Detected

0.000617
0.00026

0.0000692
0.0000505
0.000548

0.000024

0.0000089

0.000128
0.0006

0.0000902
0.000581

Average
^oncentratlor

0.000424333
0.000190567
4.70833E-05
3.63333E-05
0.00018415

2.11667E-06
8.98333E-06
1.98333E-06
3.88333E-06
2.06667E-06
1 .88333E-06
3.13333E-06

0.0000018
1.68333E-O6

0.0000019
0.0000026

1.96667E-06
0.0000913
0.0002825

3.36667E-05
0.00020405

3.13333E-06
0.00000185
0.0000026

1 .96667E-06
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Appendix C-1

Borrow Pit Lake Surface Water Data Summary
Sauget Area I

Compounds
Herbicides, ug/l
2,4.5-T (ug/l)
2.4,5-TP (Silvex)
2,4-D
2.4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/l
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
ron

Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
"otassium

Selenium
Silver
Sodium

hallium
Vanadium
Zinc
Fluoride (mg/l)
Hardness as CaC03 (mg/l)
Ortho-Phosphate-P (mg/l)
PH
Suspended Solids (mg/l)
dial Dissolved Solids (mg/l)

Total Phosphorus (mg/l)

PCBs, ug/l
Jecachlorobiphenyl (ug/l)
)icrilorobiphenyl

Heptachlorobiphenyl
•iexachtorobiphenyl
donochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
'entachlorobiphenyl
'etrachlorobiphenyl

Trichtorobiphenyl

Pesticides, ug/l
4,4'-ODD
4,4'-DDE
4>'-ODT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
)ieldrin
Endosulfan I
•ndosulfan II

Endosulfan sulfate

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

3
3

3
1
1
3

3
3
3
3

2
3
3

3

3
3
3
3
3
3
3
3
3

2
3
2
1
2

1

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%

100%
100%

0%
0%

100%
33%
33%

100%
0%

100%
100%
100%
100%

0%
67%

100%
100%

0%
0%

100%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%

67%
100%
67%
33%
67%
0%

33%

Minimum
Detected

0.65

0.0079
0.045

47
0.0041
0.0015
0.0036

1.3
0.002

26
0.13

0.0035
0.0077

5.1

21

0.0051
0.017

0.25
220
0.2
8.5
37

280
0.26

0.00047
0.0096

0.00013
0.001

0.0015

0.0032

Maximum
Detected

3.4

0.015
0.32

89
0.0041
0.0015
0.0074

8.7
0.02

31
1.7

0.004
0.015

7.6

24

0.014
0.048

0.29
350

0.83
9.7
160
480
1.2

0.001
0.02

0.0022
0.001

0.0024

0.0032

Average
Concentration

0.25
0.25
0.25
0.25

60
0.60
3.00
3.00

60
60

0.50

1.59
0.01
0.01
0.16

0.002
0.003

64
0.005
0.004

0.01
0.01
3.87
0.01

29
0.67

0.000
0.004

0.01
6.57
0.01
0.01

22
0.01
0.01
0.03
0.26
280

0.42
9.07

84
370

0.59

0.25
0.05
0.15
0.10
0.05
0.25
0.15
0.10
0.10
0.05

0.05
0.05
0.05
0.03
0.03
0.01
0.01
0.00
0.03
0.01
0.05
0.03
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Appendix C-1

Borrow Pit Lake Surface Water Data Summary
Sauget Area I

Compounds
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachior epoxide
Methoxychlor
Toxaphene

SVOCs, ug/l
1 ,2,4-Trichlorobenzene
1 ,2-Oichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Oichlorobenzene
2,2'-bxybis(i -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichiorophenol
2,4-Dichlorophenol
2,4-Oinitrophenol
2,4-Dinitrotoluene
2,6-Oinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphtnalene
2-Methyfphenol (o-cresol)
2-Nitroaniline
2^Nitrophenol
3,3'-dichlorobenzidine
3-Methylghenol/4-Methylphenol
3-Nitroaniline
4i6-Dinitro-2-methylphenol
-Bromophenyiphenyl ether
.̂ Chloro-3-methylphenol
-Chtoroaniline
.̂ Chlorophenylphenyl ether
-Nitroaniline
•̂ Nitrbphenol

Acenaphthene
Acenaphthytene
Anthracene
Behzo(a)anthracene
5enzo(a)pyrene
>enzo(b)fluoranthene

Benzo(g.h.i)perylene
)enzo(k)fluoranthene

bis(2-Chloroethoxy)methane
bis(2-Chioroethyl)ether
bJs(2-Ethylhexyt)phthalate
lutylbenzylphtnalate

Carbazole
Chrysene
i i-n -butyl phtha late
iî n<ctylphthalate
iibenzo(a,h)anthracene
)ibenzofuran
)iethylphthalate
>imethylphthalate
:luorantnene
:luorene
•iexachiorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
ndeno(1 ,2.3-cd)pyrene

Jsophorone
-Nitroso-di-n-propylamine
-NitrosodiphenyJamine
aphtha lene

Nitrobenzene
'entachlorophenol

Phenanthrene
'henol

Pyrene

Number
Analyzed

2
Z
2
2
2

3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Delected

1
2
1

2
3
2

Frequency of
Detection

33%
67%
33%
0%

67%
100%
67%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.00095
0.0016
00027

0.0024
0.0022
0.0009

Maximum
Detected

0.00095
0.0032
0.0027

0.0038
0.0029

0.00096

Average
Concentration

0.03
0.02
0.03
0.03
0.01

0.003
0.01
0.25
2.50

5.00
5.00
5.00
5.00
5.00
5.00
1.05
5.00
7.00
5.00
5.00
5.00
5.00
5.00
5.00

25
5.00

10
5.00

25
6.50
0.50
5.00

10
5.00

25
25

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.90
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.50
5.00
5.00
5.00
0.95
5.00
5.00
5.00
2.50
5.00
1.75
2.50
5.00
5.00
5.00
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Appendix C-1

Borrow Pit Lake Surface Water Data Summary
Sauget Area I

Compounds
VOCs, ug/l
1 , 1 ,1 -Trichloroethane
,1 ,2,2-Tetrachloroethane
,1 ,2-Trichloroethane
,1-Dichloroethane
,1-Dichloroethene
,2-Dichloroethane
,2-Dichloropropane

2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
BromodichJoromethane
3romcform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chloro benzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Oichloroethene
Jibromochloromethane
Ethyt benzene

l̂ethylene chloride
Styrene
"etrachloroethene

Toluene
raris-1 ,3-Dichloropropene

Trichtoroethene
Vinyl chloride
Xylenes. Total

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

13

Maximum
Detected

18

Average
Concentration

2.5
2.5
2.5
2.5
2.5
2.5
2.5

12.5
12.5
12.5

15
0.6
2.5
2.5
4.9
2.5
2.5
2.5

5
2.5

5
0.5
2.5
25
2.5

2.35
2.5
2.5
2.5
2.5

1.35
5

2.5
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Appendix C-1

Dioxin Surface Water Summary Statistics Borrow Pit Lake
Sauget Area I

Compounds

Dioxlns and Furans, ug/
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1, 2.3.4 .6,7,8-HpCDD
1, 2,3,4,6,7 ,8-HpCDF
1,2,3,4.7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1 ,2,3,4,7.8-HxCDF
1,2,3,6.7,8-HxCDD
1,2, 3.6,7, 8-HxCDF
1,2,3,7,8,9-HxCDD
i,2,3,7,8,9-HxCbF
1,2,3.7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3.7,8-TCDF
TotalHpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

Number
Analyzed

I
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3
2
2
3

2
3
1

Frequency o
Detection

100%
67%
67%

100%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

67%
100%
33%
0%
0%
0%
0%
0%

Minimum
Detected

0.000751
0.0000503
0.0000442
0.0000144

0.0000935
0.0000416
0.0000062

Maximum
Detected

0.00143
0.000071

0.0000569
0.0000217

0.000122
0.0000551
0.0000062

Average
Concentration

0.000991
0.0000505
0.0000412
0.000018

4.83333E-06
0.00000335

3.11667E-06
3.13333E-06

0.0000029
0.00000325
0.00000345
0.00000325

2.28333E-06
3.06667E-06

0.0000024
3.31667E-06
3.06667E-06
9.01667E-05

0.0000476
4.43333E-06
3.11667E-06
0.00000325
0.00000235

3.31667E-06
3.06667E-06
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Appendix C-1

Reference Area Surface Water Data Summary
Sauget Area I

Compounds
Herbicides, ug/l
2,4,5-T
2.4,5-TP (Silvex)
2.4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/l
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide. Total
ron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
3otassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
:luoride (mg/l)

Hardness as CaCO3 (mg/l)
Ortho-Phosphate-P (mg/l)
PH
Suspended Solids (mg/l)

Total Dissolved Solids (mg/l)
Total Phosphorus (mg/l)

PCS, ug/l
)ecachlorobiphenyl
Jichtorobiphenyl

Heptachlorobiphenyl
Hexachlorobiphenyl
^onochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
'entachlorobipnenyl
'etrachlorobiphenyl
richlorobiphenyl

Pesticides, ug/l
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
indosulfan I
•ndosulfan II
indosulfan sulfate
:ndrin

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

4

4
4
2

4
4
4
4

4
4
4
4

4
4
4

4

4
4
4
4
3
4
4
4
4

1
1
2
2
1
4
1
2
4
1
3
2

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%

100%
100%
50%
0%

100%
100%
100%
100%

0%
100%
100%
100%
100%

0%
100%
100%
100%

0%
0%

100%
0%

100%
100%
100%
100%
75%

100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
25%
25%
50%
50%
25%

100%
25%
50%

100%
25%
75%
50%

Minimum
Detected

9.4

0.0093
0.32

0.000665

50
0.011

0.0047
0.0097

11
0.02

23
1.5

0.0032
0.013

7

16

0.031
0.042

0.23
220

0.089
7.3
270
310

0.87

0.0015
0.0057
0.0024
0.0019

0.00155
0.0048
0.007

0.0021
00017

0.000096
00028

0.00048

Maximum
Detected

19.5

0.017
0.41

0.00083

72
0.0225
0.0076
0.0185

25.5
0.032

35
2.9

0.00655
0.0245

11

23

0.0525
0.13
0.38
330

0.215
8.1
700
460

3

0.0015
0.0057

0.004
0.013

0.00155
0.015
0.007

0.0036
0.026

0.000096
0.007

00054

Average
Concentration

0.25
0.25
0.25
0.25

60
0.60
3.00
3.00

60
60

0.50

13
0.01
0.01
0.36

0.001
0.003

59
0.02
0.01
0.01
0.01

16
0.03

27
1.98

0.0001
0.01
0.02
8.50
0.01
0.01

19
0.01
0.04
0.08
0.31
256

0.12
7.83
420
368
1.64

0.25
0.05
0.15
0.10
0.05
0.25
0.15
0.10
0.10
0.05

0.05
0.04
0.04
0.01
0.02
0.02
0.01
0.01
0.03
0.01
0.04

0.02
0.03
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Appendix C-1

Reference Area Surface Water Data Summary
Sauget Area I

Compounds
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

SVOCs, ug/l
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.2"-Oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4.6-Trichloropheno)
2,4-Oichlorophenol
2.4-Oinitrophenol
2,4-Oinitrotoluene
2,6-Oinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3.3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
lenzo(a)anthracene

Benzo(a)pyrene
enzo(b)fluoranthene

3enzo(g,h,i)perylene
Benzo(k)ftuoranthene
bis(2-Chtoroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
utylbenzylphthalate

Carbazole
Chrysene
3i-n-butylphtnalate
)i-n-octylphthalate
)ibenzo(a,h)anthracene
)ibenzofuran
Jiethylphthalate
Jimethyl phthalate
uoranthene

:luorene
Hexachlorobenzene

exachlorobutadiene
Hexachlorocydopentadiene
Hexachtoroe thane
lndeno(1 ,2,3-cd)pyrene
sophorone
-NitroscKJi-n-propylamine
-Nitrosodiphenylamine
aphthalene

Nitrobenzene
'entachtorophenol

Phenanthrene
'henol

Pyrene

Number
Analyzed

4
<
4
4

4

'

t

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

2
1
<
1
4

Frequency of
Detection

25V
50V
50%

100%
25%

100%
0%
oy

0°/
0°/
oy
oy
oy
0%
0%
0%
0%
0%
0%
0%
oy
oy
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.05115
0.0047

0.00082
0.001

0.0035
0.0047

Maximum
Detected

0.05115
0.01

0.003
0.01155
0.0035
0.0082

Average
Concentration

0.05
0.03
0.01
0.01
0.02
0.01
0.25
2.50

5.00
5.00
5.00
5.00
5.00
5.00
1.05
5.00
7.00
5.00
5.00
5.00
5.00
5.00
5.00

25
5.00

10
5.00

25
6.50
0.50
5.00

10
5.00

25
25

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.90
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.50
5.00
5.00
5.00
0.95
5.00
5.00
5.00
2.50
5.00
1.75
2.50
5.00
5.00
5.00
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Appendix C-1

Reference Area Surface Water Data Summary
Sauget Area I

Compounds
VOCs, ug/l
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 .1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Oichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
3romoform
3romomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chlorometnane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Dichloroethene
)ibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
retrachloroethene

Toluene
trans-1 ,3-Oichloropropene
"richloroethene

Vinyl chloride
Xylenes, Total

Number
Analyzed

4
4
4
A
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

1

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

25%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

38

Maximum
Detected

38

Average
Concentration

2.5
2.5
2.5
2.5
2.5
2.5
2.5

12.5
12.5
12.5

28
0.6
2.5
2.5
4.9
2.5
2.5
2.5

5
2.5

5
0.5
2.5
2.5
2.5

2.35
2.5
2.5
2.5
2.5

1.35
5

2.5
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Appendix C-1

Reference Area Surface Water Dioxin Data Summary Statistics
Sauget Area I

Compounds

Dioxins and Furans, ug/l
1,2,3,4.6,7,8,9-OCDD
1,2,3,4,6,7.8,9-OCDF
1,2,3,4,6,7,8-HpCDD
1. 2,3,4,6, 778-HpCDF
1,2,3,4,7,8,9-HpCDF
1.2,3,4.7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,67,8-HxCDD
1,2,3,6,7,8-HxCDF
1 ,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
i.2,3,7~8-PeCDD
1,2;3,7;8-PeCDF
2,3.4,6,7r8-HxCbF
2,3,4,7,8-PeCDF
2,3,7,8-fCbb
2,3,7.8-TCbF
Total HpCDD
Total HpCDF
Total HxCDD"
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

4
3
4
4
1
2

3
2
3
3
2
2

1

3
4
2
2
2
1
2
3
3

Frequency of
Detection

100%
75%

100%
100%
25%
50%
0%

75%
50%
75%
75%
50%
50%
0%

25%
0%

75%
100%
50%
50%
50%
25%
50%
75%
75%

Minimum
Detected

0.00288
0.000123

0.0000959
0.0000147
0.0000119

0.00000575

0.000009
0.0000053
0.0000109
0.0000075
0.0000083
0.0000068

0.0000059

0.0000054
0.000202
0.000081

0.0000633
0.0000216
0.0000083
0.000013

0.0000039
0.0000054

Maximum
Detected

0.0074
0.0001955
0.000183

0.0000445
0.0000119
0.000008

0.0000098
0.0000072
0.0000139
0.0000127
0.0000087
0.0000071

0.0000059

0.00000835
0.0004035
0.0001515

0.00006425
0.0000368
0.0000083

0.00001635
0.000017
0.000009

Average
Concentration

0.00475625
0.0001189

0.000143225
0.000030225
0.000005925
0.000004625

0.0000032
7.5125E-06

4.04375E-06
0.000010025
0.00000795

5.31875E-06
4.79375E-06
3.38125E-06
3.2875E-06
1.6125E-06
0.0000057

0.000326875
7.80375E-05

0.0000435
2.86438E-05
5.34375E-06

0.0000092
0.00000735
5.8625E-06
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Appendix C-2
Sediment Summary Statistics for Dead Creek Section F and Borrow Pit Lake

Sauget Area I

^—-- Compounds
Herbicides, ug/kg

2,4,5-T
2,4,5-TP (Silvex)

2,4-D
2,4-DB
Dalapon
Dicamba

Dichloroprop
Dinoseb
MCPA
MCPP

Hentachlorophenol
Inorganics, mg/kg

Aluminum
Antimony
Arsenic
Barium

Beryllium
Cadmium
Calcium

Chromium
Cobalt

"" Copper
Cyanide, Total

Iron
Lead

Magnesium
Manganese

Mercury
••»_ Molybdenum

Nickel
Potassium
Selenium

Silver
Sodium
Thallium

Vanadium
Zinc
PH

i otai urganic uaroon (mg/kg dry weignt)
PCBs, ug/kg

Decachlorobiphenyl
Dichlorobiphenyl

Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachforobiphenyl
Octachlbrobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl

Trichlorobiphenyl
I otal KCbs

Pesticides, ug/kg
4,4'-DDD
4.4'-DDE
4,4'-DDT

Total DDT
Aldrin

Alpha Chlordane
,̂ __ alpha-bHC

beta-BHC
aeita-bHC

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6

Number
Detected

3

6
5
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6

1

6
6
6
6

2

2

2

1
6
3
6
1
6

1

Frequency Of
Detection

0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%

100%
83%

100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%

0%
17%
0%
0%

100%
100%
100%
100%

0%
0%
0%

33%
0%
0%
0%

33%
0%
0%

33%

17%
100%
50%

100%
17%

100%
0%
0%

17%

Minimum
Detected

8.8

7,800
1.5
8.0
150

0.53
1.6

11,000
18

5.5
36

14,000
34

3,600
170

0.10
0.37

35
1,500

0.79

25
250
6.7

33,000

17

61

83

3.8
1.1
1.1
9.2
4.1

0.48

0.34

Maximum
Detected

23

17,000
4.7
19

420
0.89

47
17,000

38
13

410

38,000
320

6,800
1,400

1.1
3.7
390

2,900

0.79

51
3,700

7.06
140,000

22

66

83

3.8
11

4.5
43

4.1
5.3

0.34

Average |
Concentration

38
38
38
38

304
89

452
452

8,942
8,942

64

13,300
2.7
15

287
0.74

12
13,167

25
9.4
159

0.83
27,333

114
5,033

758
0.37

1.2
134

2,183
1.6
1.5
113
1.6
37

1,197
6.9

64,333

56
11
33
25
11
56
33
39
22
11
46

9.8
4.6
7.7
22
5.4
2.6
1.6
1.6
1.5
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Appendix C-2
Sediment Summary Statistics for Dead Creek Section F and Borrow Pit Lake

Sauget Area I

Compounds
Dieldrin

Endosulfan 1
Endosulfan II

Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone

Gamma Chlordane
gamma-BHC (Lindane)

Heptachlor
Heptachlor epoxide

Methoxychlor
I oxaphene

SVOCs, ug/kg
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene

2,2'-Oxybis(1 -Chloropropane)
2,4,5-Trichiorophenol
2,4,6-Trichiorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

2-Chloronaphthalene
2-Chlorophenol

2-Methylna phtha lene
2-Methylphenol (o-cresol)

2-Nitroaniline
2-Nitrophenol

3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol

3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenylphenyl ether

4-Chloro-3-methylphenol
4-Chloroaniline

4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene

Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo{k)fluoranthene

bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether

bis(2-Ethylhexyl)phthalate
Butyl benzylphthalate

Carbazole
Chryserie

Di-n-butylphthalate
Di-n-octylphthalate

Dibenzo(a,h)anthracene
Uibenzoturan

Diethylphthalate
uimethyiphthaiate

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

4
6
3
3
2
6
4
5
1
1
3
3

1

Frequency Of
Detection

67%
100%
50%
50%
33%

100%
67%
83%
17%
17%
50%
50%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

17%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.26
1.0
1.8
1.4
1.7
1.2
0.7

0.74
4.8

0.93
0.51

7.3

74

Maximum
Detected

9.3
5.7
8.1
9.5
1.7
14
10
17

4.8
0.93

5.4
24

74

A v e r a i A
Concentration

6.3
2.9
6.8
8.7
7.7
5.2
6.7
5.9
5.6
4.5
4.9
30

535

279
279
279
279
279
279
279
279

1,400
279
279
279
279

j
1,400

279
538
279

1,400
1,400

279
279
538
279

1,400
1,400

279
279
279
279
148
279
279
279
279
279
279
279
279
258
279
279
* -o

ETy

279
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Appendix C-2
Sediment Summary Statistics for Dead Creek Section F and Borrow Pit Lake

Sauget Area I

-^_- Compounds
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

lndeno(1 ,2,3-cd)pyrene
Isophorone

N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine

Naphthalene
Nitrobenzene

Pentachlonophenol
Phenanthrene

Phenol
Pyrene

I Otal KAHS

VOCs, ug/kg
1,1 ,1-Trichloroethane

1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane

1 ,2-Dichloropropane
2-Butanone (MEK)

2-Hexanone
4-Methyl-2-pentanone (MIBK)

Acetone
'N-- Benzene

Bromodichloromethane
Bromoform

Bromomethane (Methyl bromide)
Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane
cis-1 ,3-Dichloropropene

Cis/Trans-1 ,2-Dichloroethene
Dibromochloromethane

Ethylbenzene
Methylene chloride (Dichloromethane)

Styrene
Tetrachloroethene

Toluene
trans-1 ,3-Dichlorapropene

Trichloroethene
Vinyl chloride
Xyienes, total

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

2

2

1

Frequency Of
Detection

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

17%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

120

120

11

Maximum
Detected

130

130

11

Average |
Concentration

236
279
114
279
279
279
279
279
279
279
279
279

1,400
279
279
279
236

14
14
14
14
13
14
14
67
67
67

138
14
14
14
27
14
14
14
27
14
27
11
14
14
13
14
14
14
14
11
14
27
14
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Appendix C-2
Site Sediment Dioxin Summary Statistics Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds
Number

Analyzed
Dioxlns and Furans, ug/kg

1,2,3,4,6,7.8,9-OCDD
1, 2,3,4 ,6,7,8.9-OCDF
1,2,3,4,6.7.8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2.3,4,7,8-HxCDD
1,2.3,4,7,8-HxCDF
1.2,3,6,7.8-HxCDD
1,2,3,6.7,8-HxCDF
1,2,3,7,8.9-HxCDD
1,2.3,7.8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF

2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF

2,3,7.8-TCDD
2,3.7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

6
6
6
6
6
5
6
6
6
6
6
6
4
6
6
6
6
6
5
1

Freq. Of
Detection

100%
100%
100%
100%
100%
83%

100%
100%
100%
100%
100%
100%
67%

100%
100%
100%
100%
100%
83%
17%
0%
0%
0%
0%
0%

Minimum
Detected

8.63
0.235
0.238

0.0548
0.006

0.0024
0.00505
0.00795
0.00295
0.00975
0.00074

0.0021
0.0015
0.0035
0.0029
0.0009
0.0062
0.541
0.183

1.37

Maximum
Detected

88.43
32.61

9.44
5.08
0.32

0.0688
0.162
0.32

0.0719
0.221

0.0223
0.0389
0.0124
0.0899
0.0333
0.016

0.0448
17.9

21.65
1.37

Average
Concen.

36.0
11.4

3.17
1.78

0.117
0.022
0.059
0.110
0.026
0.070
0.008
0.014
0.008
0.034
0.013
0.008
0.019
6.11
7.50
0.592
0.528
0.142
0.120
0.116
0.179
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Appendix C-2

Sediment Summary Statistics for Dead Creek Sector F
Sauget Area I

Compounds
Herbicides, ug/kg
2,4.5-T (jg/kg)
2,4.5-TP (Silvex)
2,4-0
2,4-DB
Dalapon
Dicamba
Dichkxoprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
'otassium

Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Total Organic Carbon

PCB, ug/kg
Decachlorobiphenyl (ug/kg)
Dichlorobiphenyl
•leptachlorobiphenyl
texachlorobiphenvl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
'entachlorobiphenyl
etrachlorobiphenyl

Trichlorobiphenyl

Total PCBs
Pesticides, ug/kg
4,4'-DDO (ug/kg)
4,4'-DDE
4,4'-DDT
Total DDT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
•ndosulfan 1
indosulfan II
indosulfan sulfate
indrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
leptachlor

Heptachlor epoxide
Methoxychlor
Toxaphene
SVOCs, ug/kg
1 ,2,4-Trichtorobenzene
1 ,2-Oichlorobenzene
1,3-Oichlorobenzene
1 ,4-OichloroDenzene
2,?-Oxybis( 1 -Chloropropane)
2,4,5-Trichlorophenol
2,4 ,6-Trichlorophenol

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3

Number
Detected

1

3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3

3
3
3
3

2

2

2

1
3
1
3
1
3

1
2
3
3
1
2
3
3
3

1
2
3

Frequency of
Detection

0%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%

0%
0%
0%
0%

100%
100%
100%
100%

0%
0%
0%

67%
0%
0%
0%

67%
0%
0%

67%

33%
100%
33%

100%
33%

100%
0%
0%

33%
67%

100%
100%
33%
67%

100%
100%
100%

0%
33%
67%

100%
0%

0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

23

7800
2.5

8
150

0.53
7.4

11000
19

55
160

14000
110

4100
170
0.3
0.7
90

1600

25
950

6.71
40000

17

61

83

3.8
2.5
4.5
19

4.1
0.84

0.34
0.99

1.2
1.6
2.8
1.7
3.6
3.8
2.4

0.93
0.51
7.3

Maximum
Detected

23

17000
4.7
19

270
0.89

47
13000

38
13

410

26000
320

6800
510
1.1
3.7
390

2900

51
3700
6.87

140000

22

66

120

3.8
11

4.5
43
4.1
5.3

0.34
9.3
5.7
8.1
2.8
1.7
14
10
17

0.93
5.4
24

Average
Concentration

63
63
66
63

517
151
762
762

15067
15067

104

12933
3.27

14
223

0.76
23

11667
29

9.83
270

0.95
20667

180
5400
303

0.62
1.72
220

2400
1.80
1.80
132
1.80

39
2083
6.81

80333

73
14
43
33
14
73
43
62
29
14

75

11
7.20

11
30

6.37
3.58
1.88
1.88
1.61
9.26
2.97
5.13

11
6.97
8.87
7.00
8.97
6.30
4.61
4.97

15
630

318
318
318
318
318
318
318
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Appendix C-2

Sediment Summary Statistics for Dead Creek Sector F
Sauget Area I

Compounds
2.4-Oichlorophenol
2,4-Oinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3.3'-Oichlorobenzidine
3-Melnylphenol/4-Methylphenol
3-Nitroaniline
4,6-Onitro-2-methy1phenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-NHrophenol
Acenaphlhene
Acenaphthylene
Anthracene
ienzo(a)anthracene
)enzo(a)pyrene
)enzo(b)fluorantnene
Jenzo(g,h.i)perylene
Benzo(k)fluoranthane
bis(2-Chkxoethoxy)melhane
bis(2-Chloroethyl)ether
bis(2-Elhylhexyl)phthalate
Butylbenzylphthalate

r̂bazole
Chrysene
Di-n-butytphthalate
}i-n-octylphthalate
}ibenzo(a,h)anthracene
)ibenzofuran

Dielhylphthalate
Dimelhylphthalate
:luoranthene
;luorene
exaohlorobenzene
exachlorobutadiene
exachlorocyclopentadiene

4exachloroetnane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine

aphthalene
itrobenzene

Pentachtorophenol
Phenanthrene
'henol
Pyrene

Total PAHs
VOCs. ug/kg
1.1.1-Trichloroethane
1 . 1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Oichtofoettiane
1,1-Oichkxoelhene
1 ,2-Dichkxoelhane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MI8K)
Acetone
enzene
romodichloromelhane
omoform

Jromomelhane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride

ilorobenzene
iloroethane
ikxoform

CMoromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Oichloroelhene

Number
Analyzed

;
;
3
:
:
;
;
;
;
;
;
;

;
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

2

2

Frequency o
Detection

0*
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%

67%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

67%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

74

120

120

Maximum
Detected

74

130

130

Average
Concentration

318
1600
318
318
318
318
318
31S

1600
318
612
318

1600
1600
318
318
612
318

1600
1600
318
318
318
318
168
318
318
318
318
318
318
318
316
276
318
318
168
318
318
318
232
318
132
318
318
318
318
318
318
318
318
318

1600
318
318
318

230

14
14
14
14
13
14
14
69
69
69

145
14
14
14
28
14
14
14
28
14
28
11
14
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Appendix C-2

Sediment Summary Statistic* for Dead Creek Sector F
Sauget Area I

Compounds
Dibromochloromelhane
Ethylbenzene
Methylene chloride (Dichloromethane)
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total

Number
Analyzed

3
3
3
3
3
3
3
3
3
3

Number
Detected

1

Frequency of
Detection

0%
33%

0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

11

Maximum
Detected

11

Average
Concentration

14
13
14
14
14
14
11
14
28
14
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Appendix C-2

Sediment Dioxin Data Summary for Dead Creek Sector F
Sauget Area I

Compounds

Dioxins and Furans, ug/kg
1,2,3,4,6.7,8,9-OCDD
1.2,3,4,6,7.8,9-OCDF
1,2,3,4,6,7,8-HpCDD~
1 ,2.3,4,6,7;8-HpCDF
1,2,3,47,8,9-HpCDF
1,2,3,4,7.8-HxCDD
1 ,2.3.4,7>H'xC'DF"
1,2,3,6,7,8-HxCDD
l",2,3,6,7!8-HxCDF
1,2,3,7,8.9-HxCDD
1.2,3,7,8,9-HxCDF
1.2,3,7,8-PeCDD
1 ,2,3,7,8-PeCDF
2.3,4,6,7,8-HxCDF
2,3.4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF^
TotalTCDD
Total TCDF

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3
3
3
3
3
3
3
3
3
3
3
3
2
3
3
3
3
3
3
1

Frequency of
Detection

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
67%

100%
100%
100%
100%
100%
100%
33%
0%
0%
0%
0%
0%

Minimum
Detected

38.7
15.01
4.03
2.38

0.157
0.0228
0.0842
0.141

0.0325
0.0667
0.0085
0.0145
0.0118
0.0473
0.0147
0.0055
0.016

7.86
10.65

1.37

Maximum
Detected

88.43
32.61

9.44
5.08
0.32

0.0688
0.162

0.32
0.0719
0.221

0.0223
0.0389
0.0124
0.0899
0.0333

0.016
0.0448

17.9
21.65

1.37

Average
Concentration

58.16333333
22.29333333

5.97
3.453333333

0.225
0.040233333

0.1112
0.206666667
0.047033333
0.126266667

0.0139
0.025533333
0.013616667

0.0625
0.021966667
0.009933333

0.0304
11.43
14.64

1.113333333
1.006666667
0.259833333
0.220686667

0.2075
0.317166667

Page 1 of 1



Appendix C-2
Sediment Data Summary for Borrow Pit Lake

Saugtt Area I

Compounds
Herbicides, ug/kg
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentacnlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
pH
Total Organic Carbon (mg/kg dry weight
PCB, ug/kg
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
Total PCBs
Pesticides, ug/kg
4,4-DDD
4,4'-DDE
4.4'-DDT
Total DDT

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3

Number
Detected

2

3
2
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3

1

3
3
3
3

C
O

 
C

M
 C

O

Freq. Of
Detection

0%
0%

67%
0%
0%
0%
0%
0%
0%
0%
0%

100%
67%

100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%

0%
33%
0%
0%

100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
100%
67%

100%

Minimum
Detected

8.8

11,000
1.5
13

240
0.58
1.6

11,000
18

7.1
36

28.000
34

3.600
940

0.10
0.37

35
1,500

0.79

28
250
6.7

33.000

1.1
1.1
2.2

Maximum
Detected

11

16,000
2.2
17

420.00
0.82
2.7

17.000
26
10
64

38.000
58

5,600
1,400
0.16
0.92

54
2,200

0.79

40
370
7.1

67,000

3.2
1.4
22

Average
Concert.

12
12
11
12
92
28

142
142

2,817
2,817

24

13,667
2.2
16

350
0.71
2.1

14,667
22
8.9
49

0.72
34,000

48
4,667
1,213
0.12
0.60

47
1.967

1.4
1.1
93
1.4
35

310
6.9

48.333

39
7.8
24
16

7.8
39
24
16
16

7.8
16

8.5
2.0
4.0
9.1
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Appendix C-2
Sediment Data Summary for Borrow Pit Lake

Sauget Area I

Compounds
AJdrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxyctltor
Toxaphene
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-Oxybis(1-Chloropropane)
2,4.5-Trichlorophenol
2 .4 ,6-Trichtorophenol
2,4-Dichtorophenol
2,4-Dinitrophenol
2, 4-Dinitro toluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methytphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol
3-Nitroaniline
4,6-Dinitrc-2-methylphenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chk>roethoxy)methane
bis(2-Chloroethy1)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphttialate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Oimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachiorobutadiene

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

2
3

2

3
1
2
1

1

Freq. Of
Detection

0%
100%

0%
0%
0%

67%
100%

0%
67%
0%

100%
33%
67%
33%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.48

0.26
1.00

1.4

1.2
0.72
0.74
4.8

4.8

Maximum
Detected

3.2

0.50
4.90

9.5

2.2
0.72
3.0
4.8

4.8

Average
Concen.

4.4
1.6
1.3
1.3
1.3
3.3
2.9
8.5
6.6
8.5
1.6
6.4
2.8
4.8
4.4
4.8
44

440
240
240
240
240
240
240
240
240

1,200
240
240
240
240
240
240

1.200
240
463
240

1.200
1,200

240
240
463
240

1.200
1.200

240
240
240
240
127
240
240
240
240
240
240
240
240
240
240
240
127
240
240
240
240
240

97
240
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Appendix C-2
Sediment Data Summary for Borrow Pit Lake

Sauget Area I

Compounds
Hexachlorocyclopentadiene
Hexachloroe thane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs
VOCs, ug/kg
1 ,1 ,1-Trichloroethane
1 ,1 ,2.2-Tetrachtoroethane
1,1.2-Trichtoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroe thane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Dichloroethene
Dibromochloromethane
Ethyl benzene
Methylene chloride (Dichloromethane)
Styrene
fetrachloroethene
Toluene
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

Freq. Of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

Maximum
Detected

Average
Concen.

240
240
240
240
240
240
240
240

1,200
240
240
240
240

13
13
13
13
12
13
13
65
65
65

130
13
13
13
26
13
13
13
26
13
26
10
13
13
13
13
13
13
13
10
13
26
13
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Appendix C-2
Sediment Dioxin Summary for Borrow Pit Lake

Sauget Area I

Compounds
Dioxins and Furans, ug/

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7.8,9-OCDF
1,2,3,4,6,7,8-HpCDD
1,2,3,4.6,7,8-HpCDF
1,2,3.4,7,8,9-HpCDF
1, 2,3,4, 7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1 ,2i3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF

2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF

2,3,7,8-TCDD
2,3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

Number
Analyzed

kg
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3
3
3
3
3
2
3
3
3
3
3
3
2
3
3
3
3
3
2

Freq. Of
Detection

100%
100%
100%
100%
100%
67%

100%
100%
100%
100%
100%
100%
67%

100%
100%
100%
100%
100%
67%
0%
0%
0%
0%
0%
0%

Minimum
Detected

8.63
0.24
0.24
0.05
0.01

0.0024
0.01
0.01

0.0030
0.01

0.00074
0.0021
0.0015
0.0035
0.0029

0.00090
0.01
0.54
0.18

Maximum
Detected

17.25
0.76
0.44
0.16
0.01

0.0049
0.0092

0.02
0.0059

0.02
0.0036
0.0035
0.0027
0.0073
0.0042

0.01
0.01
0.93
0.60

Average
Concen.

13.79
0.55
0.37
0.11
0.01

0.0031
0.01
0.01

0.0043
0.01

0.0025
0.0026
0.0017

0.01
0.0037

0.01
0.01
0.80
0.35
0.07
0.05
0.02
0.02
0.02
0.04
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Appendix C-2

Reference ATM Sediment Summary Statistics
SaugetAraal

Compounds
Herbicides, ug/kg
2.4.5-T
2.4.5-TP (Silvex)
2.4-0
2.4-OB
Oalapon
DIcantxa
DtcHoroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mo/kg
Aluminum
Antimony
Arsenic
3arium
Beryllium
Cadmium
Calcium
^Mixnurn
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
'otaftsium
Selenium
Silver
Sodium
Thalium
Vanadium
Ire.
pH
Total Organic Carbon

PCB. ug/kg
Decachbrobiphenyl
Dichlorobiphenyl
HeptacMorobiphenyi
Hexachkxobiphenyl
MonodHorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachkxobiphenyl
etrachlorobiphenyl
rtcntorotMphenyl

Totil PCBi
Pesticides, ugflcg
4.4'-DOD
4.4'-DDE
4.4'-DDT
AMrKi
Alpha Chkxdane
aloha-BHC
beOKBHC
delta-BHC
Diekkin
EndosUfanl
EndosUfan II
EndosUtan sulfale
Endrtn
Indrin aldehyde
:ndrln Ketone

Gamma Chlordane
gamma-eHC (Lndane)
Heptachior
Heptacnkxepoxlde
MethoxycMor
Toxapnene

Number
Anaryud

4
4

4

4
4

4
4
4
4
4
4
4
4
4
4
4
4

Number
Defected

1

1

4
3
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4

4
4
4
4

Frequency or
Detection

0%
0%

25%
0%
0%
0%
0%
0%
0%
0%

25%

100%
75%

100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%

0%
0%
0%
0%

100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Delected

12

1.9

12000
1.3
67
170

062
029

12000
17

7.1
16

18000
17

3300
570
0.04
0.37

16
1600

30
59
6.8

12000

Maximum
Detected

12

1.9

19000
4
8

230
1

065
18000

25
10
23

24000
26

6900
770

0063
0.53

26
2600

44
96

7.31
23000

Average
Concentration

9.00
9.00

10
900

69
22

110
110

2175
2175

15

14500
210
716
206
0.78
0.42

13500
20

6.60
19

0.55
20750

22
5150
708
005
0.45

22
2100
1.03
1.03

85
103

35
83

7.07
17000

18
3.80

11
7.25
3.80
18.3

11
7.25
7.25
380

7.30

3.58
3.58
358
185
185
054
0.54
0.54
3.58
1.85
3.58
3.58
3.58
3.58
3.S8
1.85
185
1.85
1.85

19
185
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Appendix C-2

Reference ATM Sediment Summary StallMki
Sauget Ant I

Compound*
SVOCf. ugAg
1.2.4-Trtcttorobenzene
1.2-Olchlorobenzene
1,3-Dlcnlorobenzene
1.4-Oichlorobenzene
2,2'-Oxybis<1 -Chkxopropane)
2.4.5-Thct<k>rophenol
2.4,8-Trichtorophenol
2.4-Oichk>rophaiol
2.4-Orttrophenol
2.4-Dtnilrotoluene
2.6-Dirttrotoluene
2-Chloronaphtrtalene
2 -Chtorophenof
2-Melhylnaph*ulaw
2-Methylphenol (o-oresol)
2-Nitroariline
2-NHrophenol
3.3'-Dlchlorobenz>cine
S-MethylphenoM-Melhylphenol
3-Nitroartline
4.6-Oinitro-2-melhylpnenol
4-Bromophenylphenyl ether
4-CNoro-3-melhylphenol
4-Chtoroarriine
4-Chkxophenylphenyl ether
4-Nltroanillne
4-Nltrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo<a)anlhracene
Benzo(a)pyrene
Jenzo(b)fluoran1nene
Benzo(g,ri,l)perylene
BenzDMnuoranthene
b»(2-Chloroe1ho>y)nKthar>e
b!K2-Chk>reethyl)elher
bis<2-Ethylhe*yl)phthalate
lutvtotfizylotithaJate

Carbazole
Chrysene
Dt-n-butytphtnalate
H-n-octylphlhalate
iibenzo(a,h)anthracene

Oibenzofuran
Methytphlhalate
wiieUiy1|jf4rijJate

Fluoranthene
:kjorene

Hexachkxobenune
Hnachkxobulactene
Hexachlorocydopentadiene
Hexachloroetnane
IndenolU.D-cdlpyrene
liophorone
N-Nitroso-di-n-propy1an«ne
N-Nitrosodipnenylamine
Naphtialene
Nitrobenzene

t̂achtoropnenol
Pnenanthrene
Ptwnol
Pyrene

Total PAHi
VOCl, ufl/kg
1.1,1-Trtcnkxoethane
1 .1 3. j-Tetrachloroethane
1.U-Trknloroethane
1.1-Dichloroethane
1.1-OKhk>roethene
1̂ -CHchloroelriane
1 ̂ -Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Melhyl-2-pentanone (MIBK)
Acetone
lenzene
romodchloromethane
romofonn

Jromomelnane (Methyl bromide)
Carbon disulMe
Carbon tetrachloride
Cntorobenzene
Chhxoetwie
Chloroform

ikKomelrtane
o»-1 ,3-Dlchloropropene
Ch/Tran>-1 j-Oichloroelhene
Nbromocnloromelhane

Elhylbenzene
Melhytene chlonde (Oichkiromethane)
Styrene
Telrachloroetiene
Toluene
frans-1 ,3-Otchloropropene
Tnchkxoethene

n̂  chloride
Xytenei. Total

Number
Anahyztd

t
t
,
t
t
t
t
i
t
t
t
t
t
t
t
t
4
4
4
4
4
4
4
4

• 4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
D«t«ct«d

3

3

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0*
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%

75%
0%
0%

75%
0%
0%
0%
0%
0%
0%
0%
0%
0%
<nt
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

14

52

Maximum
Detected

40

160

Average
Concentration

184
184
184
184
184
184
184
184
925
184
184
184
184
184
184
925
184
369
184
925
925
184
184
359
184
925
925
184
184
184
184
98

184
184
184
184
184
184
184
184
184
184
184
96

184
184
184
184
184
75

184
184
184
184
184
184
184
184
184
925
184
184
184

6.56
6.56
6.56
6.56
5.96
6.56
656

25
33
33
78

656
656
656

13
656
6.56
656

13
656

13
5.34
6.56
6.56
6.56
6.56
6.56
6.56
6.56
5.34
6.56

13
6.56
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Appendix C-2

Reference Area Sediment Dioxin Summary Statistics
Sauget Area I

Compounds

Dioxins and Furans, ug/kg
1,2,3,4,6,7,8,9-OCDD
1,2,3,4.6,7,8,9-OCDF
1 .2,3,4;6,7,8-HpCbb
1,2.3.4,6,7,8-HpCDF
1.2,3,4,7,8,9-HpCDF
1,2;3r4,7;8-HxCDD
1,2,3,4,7^8-HxCbr"
1,2',3.6,718-HxCbb
i;2,3,6,7,8-HxCbF
1,2,3,7,8,9-HxCDb
l72,3,7;8,9-HxCDF
1 ,2,3,7,8-PeCDD
1,2,37,8-PeCDF"
2^3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
TotafHpCDD
Total HpCDF "
Total HxCDD
Total HxCDF
Total PeCbD
total PeCDF
Total TCDD
TotalTCDF

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

4
4
4
4
1
3
2
4
1
4

2
1
2
1
2
4
4
2
1
3
1

2

Frequency of
Detection

100%
100%
100%
100%
25%
75%
50%

100%
25%

100%
0%

50%
25%
50%
25%
50%

100%
100%
50%
25%
75%
25%
0%
0%

50%

Minimum
Detected

3.47
0.0143
0.128

0.0059
0.003

0.0011
0.0029
0.0033
0.0013
0.0034

0.0013
0.0011
0.0016
0.0013

0.00064
0.00076

0.278
0.0164
0.0458
0.0062

0.021

0.0068

Maximum
Detected

8.57
0.136
0.162

0.0307
0.003

0.0022
0.003

0.0046
0.0013
0.0051

0.0015
0.0011
0.0018
0.0013
0.0035
0.0014
0.347
0.113

0.0458
0.0252
0.021

0.0145

Average
Concentration

5.24
0.0963
0.146

0.0226
0.001

0.0015
0.0019
0.0041

0.00061
0.0044

0.0001 1
0.0010

0.00045
0.0010

0.00066
0.0012
0.0012
0.323

0.0581
0.0288
0.0165
0.017

0.0040
0.012

0.00914
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Appendix C-3

Summary Statistics for Borrow Pit Lake Largemouth Bass
Sauget Area I

Compounds
Herbicides, ug/kg
2.4.5-T
2,4,5-TP (Silvex)
2.4-D
2,4-DB
Dalapofi
Dicamba
Dichloroprop
Dinoseb
MCPA[(4-chloro-2-methvlphenoxy)-
MCPP(2-<4.chloro-2-
Penlachlorophenol
Metals, me/kg
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Cyanide. Total
.ead
Mercury
Nickel
Selenium
Silver
Zinc

SUpM
PCS, ug/kg
Decachlorobiphenyl
Didiibrobipfieriyl
Heptachtarobipnenyl
Hexacfilorpttphwyl " "
Monochlorobiphenyl
Nonachlorobiphenyl
OctacNorobiphenyl
Peniachlorbbiphenyl
Tetrachlorobiphenyl
Tnchlorobiphenyl

Total PCBi
Pesticides, ug/kg
M'-DDD
4,4--DDE
4>-DDt
TotalDDT
Aldrin
Alpfta Chlordane
alpha-BHC
beta-BHC
deHa-BHC
Dieldrin
Endosulfan 1
Endosulfan II
indosurlan sulfale
indrin
=ndrin aldehyde
Endrin ketone
Gamma Chtordane
amma-BHC (Lindane)

Heptachlor
eptachkx epoxide

Methoxychlor
Toxaphene
SVOCs, ug/kg
,2,4-TridilorDbenzene
,2-Dichk>roberizene

1 ,3-Oichlorobenzene
1 ,4-Oichlorobenzene
2.2'-Oxybis< 1 -chloropropane K»is(2-
2.4.5-Trichlorophenol
2,4,6-Trichlorophenoi
2,4-Oichlorophenol
2,4-Oimetnylphenol
2,4-Oinitrophenol
2.4-Omitrotoluene
2,6-Omitrotoluene
2-Chloronaphtnalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Meihyihaphthalene
2^Methylphenoi (c-cresol)
2-Nitroaniline
2-Nilrop>ienol
44-Methylptiena (mip-cresol)
,3'-Dichloro6enzidine

3-Nitroaniline
4-Bromophenylphenyl ether
4-Chlorc-3-methylphenol
4-Chloroaniline
4Jlhlorop>ienylphenyi ether

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

1

2

3
3

2

2

3

3

2
3

3
2

3

2

2

2

1

Frequency of
Detection

0%
OS
0%
0%
OK

33%
0%
0%

33%
0%
0%

67%
0%
0%
0%
0%

100%
100%

0%
0%

67%
0%

67%
0%

100%

100%

0%
0%

67%
100%

0%
0%
0%

100%
67%
0%

100%

0%
67%
0%

67%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

67%
0%

33%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

1.9

1800

19

045
041

0057

06

15

1.5

16
44

30
19

99

15

15

15

1.5

Maximum
Detected

19

1800

33

0.93
0.66

0.064

063

19

1.8

21
150

130
46

320

21

21

19

1.5

Average
Concentration

5.00
5.00
5.00
5.00
1000
5.63

50
50

1267
1000
667

20
009
317
047
0.23
0.64
054

C

0.23
004
4.70
0.49
0.05

17

160

25
500

17
105

500
25
15
90
25

500

237

6.50
14

650
14

340
3.40
3.40
340
3.40
6.50
340
6.50
6.50
6.50
650
6.50

12
3.40
2.77
3.40

34
340

85
85
85
65
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
85
85

210
85
85
85
85
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Appendix C-3

Summary Statistics for Borrow Pit Lake largemouth Bass
SauoalAreal

Compounds
4-Nitroaniline
4-Nitrophenol "
Acenaphlnene
Acenaphtriylene
Anthracene
3enzo(a (anthracene
Benzo(a)pyrene
3enzo(b)fljoranthene
Benzo(a,h,i)pery1ena
B«nzo(k)fluoranthene
l»(2-Chloroeirioxy)melhane
b«(2-Cnloroelhy1)etrier
bis(2-Ethy1nexyl)phmalale
Butyl benzyl phtnalale
Carbazole
Chrysene
}i-n-butylphmalate
Di-o-octylphthalale
>benzo(a,h)anthracene
>benzonjran
Diethylphthalale
Jimethylphtfialale
:luoranthene
-luorene
HexactikxoCenzene
Hexactikxotoutadiene
Hexachlorocyclopentadiene
Hexachtoroethane
lnoano(1,2,3-c<»pyrene
Isophorone
n-Nitrosodi-n-propylamine
N-
Naphthalene
4itrobenzene
Pentachlorophenol
Pnenanthrene
Phenol
Pyrene

TOUI PAHi ~ '
Dloxlnt and Furani, ug/kg
U,3,4.6,7,8.9-OCDD
V2,3,A.e.7'.e.9-OCDF
UlSXej.B-HpCDD
U,3.4.6,7,8-HpCDF
1.2,3.4,7.8,8-HpCDF
1 ,̂3.4,7,8-HxCOO
U.3.4,7.8-HxCDF
1,2,3.6,7.8-HxCDD
1.2.3.6,7.6-Hi(CDF
1,2.3,7,8.9-HxCDD
1,2.3.7.8,9-HxCDF
1.2.3,7.8-PeCDD
1.2,3,7.8-PeCDF
2.3.4,6,7.8-HxCDF
2.3,4,7.8-PeCDF
2.3,7,8-TCDD
2,3,7.8-tCDF
Tool HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total" TCDD
Total TCDF

Numbw
Analyz«d

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Dtttctad

1

1
1
1

1
1
1
2
2
3
2
1
1

1

1

Frequency of
Detection

0%
OS
0%
01
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

33S
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
0%
OS
OS
OS
OS
OS
OS
OS
OS

OS

OS
OS
OS
OS
OS
OS

33S
33S
33S
OS
OS

33S
33S
33S
67S
67S

100S
67S
33S
33S
OS

33S
OS

33S
OS

Minimum
Detected

32

000048
000054
000023

000081
00011

000038
0.00071
0.00075
00081
00014
00067

0.00054

0.00081

0.00075

Maximum
Detected

32

000048
000054
000023

000081
0.0011

0.00038
000097
00000
0.0114
0.002

0.0067
000054

000081

000075

Average
Concentration

210
210
85
85
85
85
85
85
85
85
SS
85

9167
85
85
85

67.33
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85

210
85
85
85

85

0006533333
000105

0000866667
0.0001

0000166667
0.00015

0000243333
0000293333
0000143333
0000133333

00001
0000501667
0000396667

000021
0 000663333
0000733333
0009266667
0001433333
0004366667

000048
0.01675

0000501667
0.019083333
0000583333

003045
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Appendix C-3

Reference Area Largemouth Bass Data
Saugel Area I

Compound*
Herbicides, ug/kg
2.4.S-T "
2.4,5-TP (Silvex)
2.4-D
2,4-DB
Dalapon
bicamba
bichloroprop
Oinoseta
MCPAl(4 l̂oro-2-rnethyJphenojty)-acetica
MCPP[2-(4<hloro-2HT>elhyiphenoxy>-propan
Pentachtarophenol
Metal*, mo/kg
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Cyanide, Total
Lead
Mercury
Nickel
Selenium
Silver
Zinc

NLIpId "
PCB« and Pe*ticlde(, ug/kg
Decachlorobiphenyl
Dichlorobiphenyl"
Heplachlbrobiphenyl
Hexacnlorobiphenyl
Monoch'kxobiphenyl
Nonachiorobiphenyl
Octachibrobiphenyl '
'entacfiloroblphenyl

Telrachloroblphenyl
Trichiorobipheriyl
4,4'-DDb
4.4'-ODE
4,4'-DOT
Aldrin
Alpha Chlordane
alpha-BHC
beia-BHC
detla-BHC
DjeWrin
indosulfan 1
Endosulfan II
indosulfan sulfate

Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
He t̂achlor
eplachlor epoxide
elhoxychkx

'oxaphene
SVOCs, ug/kg
1 ,2.4-Trichlorobenzene
1,2-Dichlorobenzene
>Dtchkxoberiiehe - - • - - • •

1 ,4-Dichlorobenzene
Z'̂ -dxybisil -chlorbproparieXbis(2-Chlor
2|4>Trtcrikxophenol
2.4.6-Trichkxophenol
2>-richkjroj)hen6f
2.4-DimeUiyipfienol
2.4-Dnitrophenol
2.4-Oinitrotoluene
2,&Onitrotoluene
2-Chloronaphlhalene
2-Chtorophenol
2-Metn'yi-4,6-dinitrbphenor
2-Melhylnaphthalene
2-Methylphenol (0-cresoT)
2-Nitroahiiine"
2-Nitrophenol
344-Methylphenbl (m&p-cresolj
3^bichlorc«enzidihe
3-Nilroanlline
4-Bromophenylprienyl ether
-Chloro-S-methylphenol

4-Chloroanlline

Number
Anaryzed

4
4
4
4
4
4
4

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Delected

4

4
4

4

3

4

4

1

1

4

2

Frequency of
Detection

OS
0%
0%
0%
0%
0%
0%

0*
0%
0%
0%

100%
0%
0%
0%
0%

100%
100%

0%
0%

100%
0%

75%
0%

100%

100%

0%
0%
0%

25%
0%
0%
0%

25%
0%
0%
0%

100%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

22.00

0.19
0.36

0.10

0.53

8.50

0.66

9.30

9.50

3.50

5.30

Maximum
Delected

81.00

0.36
0.84

0.14

0.86

15.00

2.40

9.30

9.50

6.60

5.60

Average
Concentration

5.00
5.00
5.00
5.00
1000

10
50
50

1000
1000
6.25

41
0.09
2.10
0.46
0-23
028
0.52
5.00
023
0.11
4.56
0.60
0.05

11

1.19

25
5.00

15
9.83
5.00

25
15

9.88
10

5.00
5.54
5.30
5.54
2.89
2.89
2.89
2.89
2.89
5.01
2.89
5.54
5.54
5.54
5.54
5.54
2.89
2.89
2.89
2.89

29
289

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
85
85

210
85
85
85
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Appendix C-3

Reference Area Largemouth Bass Data
Sauget Area I

Compounds
4-Chlorophenylphenyl ether
4-Nilroaniline
4-Nilrophenol
Acenaphthene
Acenaphthylene
Anthracene
9enzo(a)anthracene
9enzo(a)pyrene
3enzo(b)fluoranlriene
3enzo(9,h.ijpery1ene
Benzo(k)fluoranthene
bis(2-Criloroethoxy)methane
6is(2-Chloroethy1)ether
bis(2-Ethylhexyt)phlhalate
Butylbenzylphthalale
^arbazole
Chrysene
Di-n-bulylphlhalate
!>i-h-octylprithalate
:>ibenzo(a.h)anthracene
Oibenzofuran
Dtethylphthalate
Dimethylprithalate
;luoranthene
Fluor ene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
lndeno<1 ,2.3<d)pyrene
Isophorone
n-Niirosodi-n-propyiamine
N-Nitrosodiphenylamine/Diphenylamine
Naphthalene
Nitrobenzene
'enlachlorophenol
tienanthrene
tienol

Pyrene

Total PAHt
)k>xlnc and Furans, ug/kg

1, 2.3.4 ,67,8,9-OCDD
1,2,3,4.6.7,8,9-OCDF
1,2,3.4.6.7,8-HpCDD
1,2,3,4.6.7.8-HpCDF
1.2.3,4,7.8.9-HpCDF
1.2.3.4,7.8-HxCDD
1.2.3,4,7.8-HxCDF
1.2.3,6,7,8-HxCDD
1,2.3.6.7.8-HxCDF
1,23.7.8,9-HxCDD
1.2.3.7,8,9-HxCDF
1.2,3,7.8-PeCDD
1,2.3,7.8-PeCDF
2,3,4.6.7,8-HxCDF
2.3.4.7.8-PeCDF
2.3,7.8-TCDD
2.3,7;8-TCDF
Total HpCDD
Total̂ HpCDF
total HxCDO '
Total HxCDF
Total PeCDO
Total PeCOF
Total TCDD
Total TCDF

Number
Anaryzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

2

4

3

1

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%
0%
0%
0%
0%

75%
0%
0%
0%
0%
0%
0%
0%
0%
0%

25%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Delected

19.00

0.0055

0.00084

0.0016

Maximum
Detected

20.00

0.0123

0.0011

0.0016

Average
Concentration

85
210
210
85
85
85
85
85
85
85
85
85
85
85
85
85
85
52
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85

210
85
85
85

0.009725
0.0005375
0.000425

0.0002375
0.0003875
0.0002875
0.000785

0.0002375
0.0001625
0.0003125
0.0002375
0.000325

0.0001875
0.0002

0.0001875
0.000225

0.0005375
0.000425

0.0018625
0.0002875
0.0096125
0.000325
0.016075
0.000225
0.019775
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Appendix C-3

Brown Bullhead Data Summary for Borrow Pit Lake
Sauget Area I

Compounds
Herbicides, ug/kg
2V4.5-T""
2.4.5-TP (Silvex)
2.4-0
2.4-66
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA[(4-chloro-2-methy]phenoxy)-acetic a
MCPP(2-<4-chior6-2-melhylphenoxy)-propan
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic ;
ierylkum

Cadmium
Chromium
Copper "
Cyanide. Total
Lead
Mercury
Nickel
Selenium
Silver
Zinc

% Liplds
>CB, ug/kg

DecachkxDbiphenyl
Dichlorbbiphenyl
4eptachl6robiphenyl

Hexachlorbbiphenyl
Monochkxobiphenyj
knaohlorobiphenvl

Octachlorpbiphenyl
Pentacnlorobiphenyl
Tetrachlorobiphenyl
richlorobiphenyl

Total PCB*
Pesticide*, ug/kg
4.4--OOD
,4'-DDE

4,4'-DDT
tdSi'DDf""
Aldrin
Alpha Chlordane
alpha-BHC
baia-BHC"
detta-BHC
DieMrIn"
Endosulfan 1
Endosulfan II
Endosulfan sulfale
EndrirT ~~
Endrin aldehyde
Endnh ketone
Gamma Chlordane
gamma-BHC (Undane)
Heplachtor
Heplachlor epoxkie
ilelhoxychlor

Toxapnene
SVOCs, ug/kg
,2,4-Trichlorpbenzene
,2-Dichlorobenzene

1 ,3-Dichlorobenzene
1.4-bichlofobenzene
2,2>-bxybis(î chlbropropane)(bis(2-Chlor
2,4,15-Trichlorophenol
2.4,6-Trichlorophenol
2.4-bichiorophenol
2.4-Oimethylphen6l
2.4-Oinitrophenol
2,4^Oinitr6loluene
2.6-Oinrlrolokiene
2-Chloronaphthalene
2-Chlorqphenol

UlethyM.e-dTnilrophenol
2-MethyJnaphthalene
2-Methytphenol (o-cresol)
2-Nfiroaniline ~~ ' '
2-Nitrophenoi
44-Methyiphenol (m&p-cresoj)

Number
Analyzed

:
3
;
3
;
:
;
3

;
;
(
3
;
3
i

:
;
;
;
3
3
2

3

3
i
i

3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

;

2̂

1
3

3

3

2

2

2

3

3

1

1

1

Frequency of
Detection

OS
OS
OS
OS
0%
0%

33%
OS
OS
0%
0%

100%
0%
0%
0%
0%

100%
100%

0%
33%

100%
OS
0%
0%

100%

100%

0%
0%
0%

67%
0%
OS
OS

67S
0%
0%

67%

0%
100%

0%
100%

0%
33%
0%
0%
0%
0%
OS
OS
0%
0%
0%
0%

33%
0%

33%
0%
0%
0%

0%
OS
OS
OS
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
OS
OS
OS

Minimum
Detected

6.6

7.7

0.27
0.79

0.25
0.05

18

0.30

43

33

76

34

3

12

11

2.8

Maximum
Detected

6.6

18

0.70
0.89

0.25

0.26

22

1.70

52

52

102

29

29

12

11

2.8

Average
Concentration

5.00
5.00
5.00
5.00
1000
8.33

36
50

1000
1000

10

13
0.09

1.43
0.47
0.23
0.42
0.84
5.00

0.24
0.13
4.70
0.23

0.05

20

1.13

25
5.00

15
35

5.00
25
15
32
10

5.00

63

8.67
18

8.67
18

4.60
7.47
4.60
4.60
4.60
8.67
4.60
8.67
8.67
8.67

8.67
8.67
7.13
4.60
3.20
4.60

46
347

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
85
85
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Appendix C-3

Brown Bullhead Data Summary for Borrow Pit Lake
Saugel Area I

Compoundi
3-Nilroaniline
4-Bromophenyiphenyl ether
4 -Chloi-o-3-melhyl phenol
4-Chkxoaniline
4-Chlorophenylphenyl ether
4-Nilroaniline
4-Nilrophenol
Acenaphthene
Acenaphthylene
Anthracene
Senzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranthene
3enzo(g.h.i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethy1)ether
bis(2-Cthylhexyl)phthalate
Jutyibenzytphthalale
Carbazole
Chrysene
Di-n-butylphthalale
Oi-n-octylphlhalate
>benzo(a.h)anthracene
Dibenzoturan
Oiethylphthalate
>methytphttialale
:luoranlhene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopenladiene
HexacNoroetnane
lndeno(1 .2.3-cd)pyrene
teophorone
n-Nitrosodi-n-propylannine
N-Nitrosodiphenylamine/Diphenylamine
Naphthalene
Nitrobenzene
Pentachkxopnenol
Phenanthrene
Phenol
Pyrene

Total PAH»
Dloxln* and Furani, ug/kg
1,2,3,4,6.7.8,9-OCDD
1, 2.3,4,6.7 8,9-OCDF
i;2.3,4,6,7,B-HpCDD
1,2,3.4.6,7.B-HpCDF
1.2,3,4,7.8.9-HpCDF
1.2.3,4,7,8-HxCDD
1.2,3,4,7,8-HxCDF
1.2,3,6,7.6-HxCDD
1.2.3,67,B-HxCDF
1,2.3.7;e,9-HxCDD
1.2,3,7.8.9-HxCDF
1,2,3,7,8-PeCDD
1.2.3.7.8-PeCDF
2.3.4,6.7.8-HxCDF
2.3.4.7.8-PeCDF
2.3,7.8-TCDD
2.3.7.8-TCDF
2.3.7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCOF
Total PeCDD
Total PeCDF
Total TCDD
lotal ICUh

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
2

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

1

3
3
3
1

1
3
3
1

1
3

2
3
2
3
3
3
3
3
3
3
3
2
3

Frequency of
Detection

0%
Of,
0%
0%
0%
0%
0%
0%
OS
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%
OTt

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

100%
100%
100%
33%
0%

33%
100%
100%
33%
0%

33%
100%

0%
67%

100%
67%

100%
100%
100%
100%
100%
100%
100%
100%
67%

100%

Minimum
Detected

97

18

0.0102
0.000655

0.0015
0.000545

0.00018
0.00059
0.00078

0.000245

0.00069
0.00042

0.00016
0.00077
0.00033

0.0012
0.0016
0.002

0.0018
0.00078
0.0106

0.00042
0.0187

0.00033
0.022

Maximum
Detected

97

18

0.01145
0.0012
0.003

0.000545

0.00018
0.0014
0.0024

0.000245

0.00069
0.001 1

0.00032
0.0016

0.000835
0.004

0.0041
0.003

0.0051
0.0024

0.038
0.00118
0.0491
0.0012

0.053

Average
Concentration

210
85
85
85
85

210
210
85
85
85
85
85
85
85
85
85
85
89
85
85
85
85
85
85
85
63
85
85
85
85
85
85
85
85
85
85
85
85

127
168
85
85
85

85

0.0109
0.000872

0.0022
0.000382
0.000308
0.00026
0.00099
0.00153

0.000232
0.00025
0.00041
0.00080
0.00016
0.00029
0.0013

0.000555
0.0028
0.0030

0.002516667
0.003916667
0.001576667
0.024433333

0.0009
0.036616667
0.000676667
0.040666667
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Appendix C-3

Reference Area Brown Bullhead Summary Statistics
Sauget Area I

Compounds
Herbicide*, ug/kg
2.4,5-T
2,4,5-TP (Silvex)
2,4-D
2.4-DB
Patopon
Dicamba
Dtctlloroprop
Dinoseb
MC~PA](4-chlon>2-methytphenoxy;>-acetic a
MCPPl2-(4-cKloro-2-methylphenoxy)-pfopan
Penlachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Beryllium
padmiym
Chromium
Copper
Cyanide. Total
Lead"
Mercury
Nickel
Selenium
Silver
Zinc

%Llplds
PCB, ug/kg
)ecachk>robiphenvi
Dichlorobiphenyl
leptachlorobiphenyl

Hexachlorobiphenyl
rforiochlorobiphenyi
NonachkxDbiphenyl
Octachlorobiprienyl "
'eniachibrbbiphenyl
'elrachlorobiphenyl
'richioroblphenyl

Total PCBs
P*«OcM*«, ug/kg
4.4'-DDD
4.4'-DDE
M'-DOT
AldrirT
Alpha Chlordane
alpha-BHC
beta-BHC
detta-BHC
Dieldnn
Endosulfanl
Endosulfanll
Endosuifansulfale
Endriri
Endrin aldehyde
Endrinketone
Samma Chlordane

gamma-BHC (Lindane)
lepjachlor
ieplachlor epbxide

Methoxychlor
Tbxaphene
SVOCs, ug/kg
1 ̂ 4-Trichlorobenzerie
1 .2-dicrik>rbt>enzene
!3-Oichlorobenzene '

1 ,4-Oichlorobenzene
2 -̂Oxybis(l-chkxopropaneXbis(2-Chlor
2V4.5-Trichk)rophenol "
2.4.6-Trichjorophenoi
2.4-Dichkxophenol
2>-Dimethylpnenbl
2,4-anitrophenol
2.4-Dinitrololuene
2.6-Dinitrotoluene
2-Chloronaphthatefie
2-ChhKOphenol ""
2-MetliyM.S-dinilrophenol
2-Metn l̂naprithalene
2-Metfiylpheno( (o-cresol)
2-Nitroaniline
2-Mtrophenol
3»4-Methyiphenol (m&p-cresol)
3.3-'-Oichlorooenzidpne
WJitroaniline

Number
Analyzed

:•
3

3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

3

3
3

2
3

2

3

3

2
3

3

3

1

2
2

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%

100%
0%
0%
0%
0%

100%

100%
0%

67%
100%

0%
67%
0%

100%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

67%
100%

0%
0%

100%
0%
0%
0%

100%
0%
0%
0%

33%
0%
0%

67%
67%

0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

8600

5.9

0.34
1.00

0.1B
0.05

0.46

16

1.00

1.2
4.7

1.1

1.7

2.6

6.1
0.94

Maximum
Detected

6600

66

0.48
1.10

0.23
0.10

0.50

24

1.40

2
12

2.5

3.8

2.6

6.2
1.2

Average
Concentration

6.67
6.67
6.67
6.67
1333

13
67
67

3533
1333

13

34
0.09
1.20
0.46
0.23
0.41
1.07
5.00
0.21
0.08
4.55
0.40
0.05

20

1.13

25
5.00

15
10

5.00
25
15
10
10

5.00

20

5.33
8.83
8.67
4.60
1.57
4.60
4.60
4.60
2.77
4.60
6.67
8.67
7.37

8.67

7.63
6.43
3.05
4.60
4.60

46
347

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
85
85

210
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Appendix C-3

Reference Area Brown Bullhead Summary Statistics
SaugetAreal

Compound*
4-Bromophenylphenyl ether
4-Chkxo-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Aceriaphthene
Acenaphthylene
Anthracene
Benzojajanlhracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Benzo(g.h,i)perylene
3enzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroelhyl)ether
bis(2-Ethylhexyl)phlhalate
Butylbenzylphthalale
Carbazole
Chrysene
Di-n-butylphthalale
Di-n-ocrylphthalate
>benzo(a,h)anthracene
Jibenzofuran
Diethylprithalate
Dimethyl phttialate
:luoranthene
;luorene
texachlorobenzene
Hexachlorobutadiene
•lexachlorocydopenladiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone
n-Nitrbsodi-n-propylamine
rW*lrosodiphenylamine/Diphenylamine
Naphthalene
Mrobenzene
'entachlorophenol

Phenanthrene
Phenol
Pyrene
Total PAHi
Dioxlns and Furani, ug/kg
1.2.3,4,6.7.8,9-OCDD
1,2.314,6.7,8.9-OCDF
1.2.3.4,67,8-HpCDD
1.2.3,4.6.7.8-HpCDF
1.2.3.4.7.8,9-HpCDF
1.2,3~4.7.8-HxCOD
1.2.3.4.7,8-HxCDF
1.2,3.6.7.8-HxCDD
1,2,3.6.7.8-HxCDF
1.2,3,7,8,9-HxCDD
1.2.3.7.8,9-HxCDF
1.2,3.7.8-PeCDD
1.2.3.7.8-PeCDF
2.3.4.6,7,8-HxCDF
2,3.4,7.8-PeCDF
2.3,7.8-TCDD
2.3.7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDO
Total PeCDF
Total TCDO
Total TCDF

Numtxf
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

2

1

3
2
3

3
3

1
2
1
3
2
3
3

3
3
3

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

67%
0*
0%
0%
0%
0%
OS
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
67%

100%
0%
0%
0%

100%
100%

0%
0%
0%
0%
0%
0%

33%
67%
33%

100%
67%

100%
100%

0%
100%
100%
100%

Minimum
Detected

46

25

0.00270
0.000520
0.000810

0.000260
0.000390

0.000330
0.000200
0.000750
0.000610
0.00130

0.000390
0.00330

0.00970
0.000200
0.00850

Maximum
Detected

47

25

0.0208
0.00160
0.00300

0.000490
0.00120

0.000330
0.000420
0.000750
0.003600
0.00140
0.00120
0.00810

0.01830
0.000930
0.02530

Average
Concentration

85
85
85
85

210
210
85
85
85
85
85
85
65
85
85
85
59
85
85
85
85
85
85
85
65
85
85
85
85
85
85
85
85
85
85
85
85

127
168
85
85
85

0.0147
0.000840
0.00187

0.000167
0.000200
0.000167
0.000410
0.000737
0.000117
0.000167
0.000133
0.000183
0.000117
0.000117
0.000177
0.000290
0.000317
0.00034

0.000933
0.000737
0.00633

0.000183
0.01443

0.000647
0.01620
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Appendix C-3

Borrow Pit Lake Forage Flih Data Summary
Saug*t ATM I

Compound*
Herbicide*, ug/kg
2.4.5-T "(ug/kg)
2.4.5-TP (Silvex)
2,4-D
2.4:DB
Dalapon
Dicamba
bichiorbprop
Dinoseb
MCPA[(4<hioro-'2-rnelhylphenoxy)-
MCPP12-(4<hioTO-2-melriylpheno)<y)-
Penlachlorophenol
Metal*, mg/kg
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
î rirorriium
Copper
Cyanide. Total
.ead
Mercury
Nickel
Selenium
Silver
Zinc

SLlpldl
PCB.ug*( _ . _ . _ .
Decachlorobiphenyl
Ochtorobipnenyl
Heptachlorobiphenyl
Hexactilorobiphenyr
rfbnodikXDbipnenvl
Nonachiorobiphenyl
Octaohlorobiphenyl
Pentacrilorobiphenyl
Tetrachkyobiphenyl
Trichlorpbiphenyl

Total PCB*
Pesticide*, ug/kg
4.4'-ODO
4.4MJDE
4.4'-DDT
Total DDT
Aldrin
Alpha Chlordane
alpha-BHC
bela^BHC
ddta-BHC
Seldrih
Endbsulfanl
Endosulfan II
•ndbsulfansulfate
•ndnn
jndrin aldehyde
indrin ketone

Gamma Chlordane
amma-BHC (Lindane)
leptachlor

Heplachlor epoxide
M«thoxydilor
Toxaphene
SVOCt. ug/kg
1 ,2,4-Tnchlorobenzene
1.2-Ochtorooenzene
1 >DidHoro6enzene
1 ,4-Dichlorooenzene
2.7-Oxybis(1-cfiloropropaneXbis(2-
2.4.5-Tnchlorophenol
2.4.6-Trichlorophenol
2.4-bichlorophenol
2,44>methvlphenol
2.4-Oinitrophenol
2.4-Dlnitroloiuene'
2,6-Dinilrotoluene
2-Chloronaphthalene
2-Chloroprieriol
2-Metnyi-4,6KJihitrophenol
2-MethylnapMhalene
2-Methylphenol (o-cresol)
2-NilroanSine
2-Nilrophenol
3A*-Methylphenol (m&p-cresbl)
13,3'̂ Jichlorobenzidine

Number
Analyzed

;

;
;

ĉ
2
1
2
i
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

2

1
1

2

2

3

3
3

1
2

2

3

3

2

1

2

3

3

Frequency of
Detection

OK
OS
0%

67%
0%

33%
33%
0%

67%
0%

67%

100%
0%
0%
0%
0%

100%
100%

0%
33%
67%
0%

67%
0%

100%

100%

0%
0%
0%

67%
0%
0%
0%

33%
0%
0%

67%

0%
100%

0%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

6.5

2.6
6.7

3100

1

24

0.26
0.5

0.59
0.052

0.53

24

1.5

19

8.7

31

4.1

4.1

Maximum
Detected

10

2.6
6.7

3300

2.2

52

0.32
1.7

0.59
0.6

0.54

33

1.8

22

8.7

39

10

10

Average
Concentration

6.67
6.67
6.67
8.83
1333

11
52
67

2800
1333
7.73

40
0.09
1.33
0.47
0.23
0.29
0.99
5.00
0.36
023
4.70
0.44
0.05

30

1.63

42
8.33

25
20

8.33

42
25
16
17

8.33

30

8.8
7.73
8.83
7.70
4.47
4.47
4.47
4.47
4.47

8.83
4.47
8.83
8.83
6.83
8.83

8.83
4.47
4.47
4.47
4.47

45
447

142
142
142
142
142
350
142
142
142
350
142
142
142
142
350
142
142
350
142
142
142
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Appendix C-3

Borrow Pit Lake Forage Fish Data Summary
Sauget Am I

Compounds
3-Nitroaniline
4-Bromophenylphenyl ether
4-CNorc-3-metfiylphenol
4-Chioroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene"
Acenaphthytane
Anthracene
3enzo(a)ahtriracene
3enzo(a)pyrene
Benzo(b)fki6rantriene
Jenzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)metriane
bis(2-Chioroetriyljether
bis(2-EthylhexylJprith8late
Butyibenzylphtrialate
Carbazote "
Chrysene
iJwvouiylphlfialate
JMvocryiprflnalate
>benzo(a,h)anthracene
>benzofuran
Dieiliylphtrialate
Dimethytphthalate
:lyoranthene
:luorene
Hexachlorobenzene
-texacriloYobutadiene
Hexacrllorocydopentadiene
•texachloroethane
lndeno(1,2,3-cd)pyfene
Isopnorone
n-Nitrosodi-n-propylamine
N44itrosbdiprienylamine/Diphenylamine
Naphthalene
Nitrobenzene
'entachloroptienol

Phenantrirene
Phenol
Pyrene

Total PAH*
Dloxln* and Furani, ug/kg
1.2.3,4.6.7.8.»OCDD
U,3.4.6.7,8.»OCDF
r.2.3,4".6.7.8-HpCDD
i;2.3,4.6.7.8-«pCbF
1.2.3,4.7.8.9-HpCDF
1,2.3,4,7.8-HxCDD
r,2,3,4,7.8-HxCDF
1.2.3,6.7,8-HxCDD
ii.3;6.7.a+lxCDF
i;2.3,7.8.9-HxCOD
U.3,7.8,9 x̂CDF
1.2.3.7.8-PeCDD
U .̂W'eCDF
2.3.4,6,7,8-HxCDF
2.3;4.7.8-PeCbF
2,377,8-TCbD
2.3.7.8-TCDF
Total HpCDD
Toiai"HpCbF
Total HxCDD
TotafHxCDF
TotatPeCDb "
Total PeCDF
Total TCDD
Total TCDF

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

2

1

3

1

1

3
2
3
1
1

2
1

1
1
3
3
3
1
3

3
1
3

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
OS
0%
0%
0%

67%
0%
0%
0%
0%
0%

33%
0%

100%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%

100%
67%

100%
33%
33%
0%

67%
33%
0%
0%
0%
0%
0%
0%

33%
33%

100%
100%
100%
33%

100%
0%

100%
33%

100%

Minimum
Detected

150

48

19

54

102

0.0089
0.0013
0.0012
0.001

0.00058

0.00041
0.0006

0.00046
0.00072

0.004
0.0012
0.0018
0.0006
0.0072

0.0085
0.00072
0.0141

Maximum
Detected

230

48

37

54

102

0.0269
0.0044
0.0018
0.001

0.00058

0.00077
0.0006

0.00046
0.00072
0.00725
0.0028
0.0067
0.0006
0.0136

0.0189
0.00072

0.025

Average
Concentration

350
142
142
142
142
350
350
142
142
142
142
142
142
142
142
142
142
183
142
142
142
142
142
101
142
31

142
142
142
142
142
142
142
103
142
142
142
142
142
350
142
142
142

360

0.019866667
0.002083333
0.001533333
0.000483333
0.000443333

0.0002
0.00046
0.00035

0.000116667
0.000216667
0.000183333
0.000216667
0.000133333
0.000133333

0.00027
0.00039

0.005216667
0.0022
0.0035

0.000366667
0.009366667
0.000216667
0.012666667

0.00039
0.017833333
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Appendix C-3

Reference Aiea Forage Fish
Sauget Area I

Compounds
Herbicide*, ug/kg
2.4.S-t - - ' - '
2,4.5-TP (Silvex)
2.4-b
2,4-DB'
Dalappn
Dicamba
bichioroprbp
Oinoseb
MCPA((4-aitoro-2-memytprienoxy>-acelic a
MC~PP(2-<4-chioro-2-methylphenoxy)-prbpan
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Cyanide, Total
Lead
Mercury
Nickel
Selenium
Silver
Zinc

%LlpkJ«
PCB, ug/kg
becachlorobjphenyi
Dichlorbbfphenyl
Heptachkxobiprienyt
HexachloroDiprienyl
Monochlorbbip>ienyl
Nonachlorobiphenyl
Odadilorobiphenyl ~
Penlachlorobiphenvl
Tetrachlorobiphenyl
Trtchlorobiphenyl

Total PCB*
pMtlcidM, ug/kg
4;4':obD
4.4'-OOE
4,4'-DDT
Aidrih
Alpha Chkxdane
alpha-BHC
beta-BHC ""
detta-BHC
Dieldrin
Eridosulianl
Endosutfanll
Endosulfansutfate
Ehdrin
Endrin aldehyde
Endrinketbne
Gamma CNordane
gamma-BHC (Lindane)
ieptachior"
iepiachlor epoxide

Methoxychlor
Toxaphene
SVOC», ug/kg
1.2,4-Tridtlprobenzene
1 ,2-Dichkxobenzene
1 ,3-Dichlorooeniene
1 ,4-DKhlorobenzene
2,y-Oxybis<1<Norop(-op3neXbiM2-Chlor
2;4r5-frichlorophenbl
2,4,6-Trtchlorophenol
2.4;Dichlorophenol
2;4-0*meth/phenol
2.4-Oinitrophenol
2.4-Oinitrotoluene
2.6-Oihitrotoluene
2-Chloronaphtnalene
2-Chloropheriol
2-Meihyl-4.6-diriitrophenol
2-Methyjnaphlhalene
2-Methylphenol (o-cresd)
2-fiilroaniline "
2-Nitrophenol
344-Melhylphenol (mip-cresol)
3,3'-Dichlorobenzidine
3 l̂itroaniline

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4
4
4
4
4
4
4
4
4
4

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

1

1

1

2

4

4
4

1
4

2

4

4

2

2

1

Frequency of
Detection

0%
0%
0%

25%
0%
0%

25%
0%

25%
0%

50%

100%
0%
0%
0%
0%

100%
100%

0%
25%

100%
0%

50%
0%

100%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
67%
0%
0%
0%
0%
0%
0%

67%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

10

5.1

2400

1.5

8.3

0.24
0.42

0.37
0.046

0.56

17

1

1.3

1.6

1.2

Maximum
Detected

10

5.1

2400

2.2

100

1.7
0.75

0.37
0.064

0.65

33

2.6

3.5

4.7

1.2

Average
Concentration

5.00
5.00
5.00
6.25
1000

10
39
50

1350
1000
4.28

50
0.09
1.35
0.47
0.23
0.71
0.54
5.00
0.27
0.05
4.66
0.42
0.05

26

1.60

44
8.75

26
18

8.75
44
26
18
18

8.75

B.B3
4.93
8.83
4.47
4.47
4.47
4.47
4.47
5.43
4.47
8.83
8.83
8.83
8.83
8.83
3.20
4.47
4.47
4.47

45
447

106
106
106
106
106
263
106
106
106
263
106
106
106
106
263
106
106
263
106
106
106
263
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Appendix C-3

Reference Area Forage Fish
SaugetAreal

Compound*
4-Bromophenytphenyl ether
4-Chkxo-3-mettiy1ph<!nol
4-Chloroaniline
4-Chlbrophenylphenyl ether
4->iitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene^
9enzo(a)anthracene
3enzo(a)pyrene
3enzo(b)fluoranthene
Benzo(g.rO)perylene
3enzo(k)fluoranthene
)is(2-Chloroethoxy)methane
bis(2-CMoroethyl)ether
bis(2-Ethylhexyljphthalale
Sutylbenzylphthalale
^arbazoie
Chrysene
Ot-n-butylphthalale
Di-n-octytphthalate
>oenzo(a,h)anthracene
Oibenzofuran
Diethylphlnalale
Dimethyiphthalate
;luoranthene
:luorene
toxachlorobenzene
Hexachlorobutadiene
Hexachlorocyctopenladiene
Hexacnloroethane
lndeno(i.2,3-cd)pyrene
Isophorone
n-Nitrosodi-n-propviamine
N-NitrosodiphenylamineCliphenylamine
Naphthalene
Nitrobenzene
'entachlorophenol

Phenanthrene
Phenol
"yrene

Total PAH.
Dloxln* and Furani, ug/kg
1Z3,4.67.8>6CDD
.2i3t<6,7.8.9-6CDF

1,2,3,4,6.7.8-HpCDD
.23467 flMHoCDF

1,2,3,4,7.8,9-HpCDF
1,2,3.4.7.8-HxCDD
IZS.V.B-HxCDF
1,2,3.6.7.8-HxCDD
1,2,3,6,7.8-HxCDF
i2.3.7.8,9-HxCbb

1,2V3;7,8,9-HxCDF
1.2.3,7,8-PeCDD
1,2^3,7,8-PeCDF
2,3,4.6.7.8-HxCDF " '
2,3,4.7,8-PeCDF
2,3,7 LfrTCpD

,3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD ""
Total HxCDF
Total PeCDO
Total'PeCDF
Total TCDD
TotaTTCDF

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4

Number
Detected

4

3

4
3
4
1

3
4

1

3
3
4
2
4
4
1
4
3
4

Frequency of
Detection

OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

100%

OS
OS
OS
OS
OS
OS
OS

75S
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

100S
75S

100S
25S

OS
OS

75S
100S

OS
OS
0%

25S
OS
OS
OS

75S
75S

100S
SOS

100%

100S
25S

100%
75S

100%

Minimum
Detected

99

18

0.0223
0.0014
0.0018
0.0016

0.00023
0.00044

0.00095

0.00046
0.00095
0.0023
0.0015

0.00058
0.0017

0.00095
0.0062

0.00048
0.0107

Maximum
Detected

280

37

0.068
0.018

0.0047
0.0016

0.00057
0.00067

0.00095

0.00086
0.0029
0.0074
0.0067
0.0016
0.0073

0.00095
0.012

0.0012
0.0182

Average
Concentration

106
106
106
106
263
263
106
106
106
106
106
106
106
106
106
106
172
106
113
106
106
106
106
106
61

106
106
106
106
106
106
106
106
106
106
106
106
106
263
106
106
106

0.04155
0.005325
0.00325

0.0005125
0.000275

0.0002
0.0003375
0.0005875
0.000125

0.0002125
0.0001625
0.000375

O.O0015
0.0001375
0.0001625
0.0005125
0.000301

0.0049
0.002175

0.0008775
0.003775
0.000375
0.009325

0.0007
0.013425
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Appendix C-3

Combined Summary Statistics for Largemouth Bast and Brown Bullhead
Borrow Pit Lake
Saugel Ana I

Compounds
Herbicides, ug/kg
2.4.5-T (ug/kgj
2.4.5-TP (Sitvex)
2,4-0
2.4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
VICPA((4<hkxo-2-methy1ptienoxy)-
v!CPP|2-(4-cnloro-2-metnylpnenoxy)-
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
BeryHiunT
Cadmium
Chromium
Copper • " " "
Cyanide. Total
Lead
Mercury
Nickel
Selenium
Silver
Zinc

% LIpW
PCB, ug/kg
DecacntorobiphehyJ
Dichlorobiphehyl
Heptacnloroblphenyl
Hexacnibrob]p>ien'yl
Monochtarbbipneriyr
Nonachkxcbiphenyl
Octachlorobiphenyl
PentachicVobiphenyl
Tetrachkxobiphenyl
TnWorbbipnenyl

Total PCBs
Pesticides, ug/kg
4>-bbb
4.4'-DDE
M'-DDT
TotalDOT
Aldrin
Alpha CNordane
alpha-BHC
bela-BHC
della-BHC
Oeldrin'
indcsurranl
•ndosulfan'M "
indosulfan sulfate
ndrin
•ndrin aldehyde
•ndrin kelone

Gamma Chlordane
amma-BHC (Lindane)
eptacrilor "

Heptadilor epoxioe
Melhbxychlor ^
Toxaphene
SVOCs, uglkg
!2,4-Trichlorobenzene

1 ,2-Oicnlorobenjene
1.3-Dlchlorobenzene
1,4-Dichlorooenzene
2,2'-Oxybis(1-cnloropropaneXbis(2-
2.4.5-Trichiorophenol
£4,£frk«orbphenol
2,4-Dicriloropnen6l
2,4-Dimelhylphenol
2,4-DinTtroc>ienoi
2.4-OinitnXoiuene
2,6-Oinrlrotoluene
2-Chloronaphlhalene
2-Chloropnenol "
2-MethyM,6-dinitrophenol
2-Methylnaphlhalene ~
2-Methyiphenbl (6-cresol)
2-Nitroaniline
2-Niiropherioi""
344-Melhylphenol (m4o<resol)

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6

6

6
6
6
6
6
6
6
6
6
6

6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

1
1

1

5

6
6

1
5

2

6

6

2
5

5
2

5

5

5

1

3

2

Frequency of
Detection

0%
0%
0%
0%
0%

17%
17%
0%

17%
0%
0%

83%
0%
0%
0%
0%

100%
100%

0%
17%
83%
0%

33%
0%

100%

100%

0%
0%

33%
83%

0%
0%
0%

83%
33%
0%

83%

0%
83%

0%
83%

0%
17%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%

33%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

1.90
6.60

1.800.00

7.70

0.27
0.41

0.25
0.05

0.60

15.00

0.30

16.00
43.00

30.00
19.00

76.00

3.40

3.40

12.00

11.00

1.50

Maximum
Detected

1.90
6.60

1.800.00

33.00

0.93
0.89

025
026

0.63

22.00

1.80

21.00
150.00

130.00
46.00

320.00

29.00

29.00

12.00

19.00

2.80

Average
Concentration

5.00
5.00
5.00
5.00
1000
6.98

43
50

1133
1000
8.33

16
0.09
2.30
0.47
0.23
0.53
0.69
5.00
0.24
0.09
4.70
0.36
0.05

18

1.37

25
5.00

16
70

5.00
25
15
61
18

5.00

150

7.58
16

7.58
16

4.00
5.43
4.00
4.00
4.00
7.58
4.00
7.58
7.58
7.58
7.58
7.58
9.80
4.00
2.98
4.00

40
343

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
85
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Appendix C-3

Combined Summary Statistic* (or LargemouUi Ba*» and Brown Bullhead
Borrow Pit Lake
Sauget Area I

Compound*
3.3'-Dichlorobenzpdine
3-NitroanHine
4-Bromophenylphenyl ether
«-Chforb-3-methyiphenol
4-Chloroaniiine
4-Chlorophenylprienyl ether
4-Nitroa~nilirie
4-Nilrophenol
Acenaphlhene
Acenaphthylene
Anthracene
Benzo(a]anthracene
3enzo(a)pyrene
3enzo(b)flu6ranthene
Benzofg^h.ijperylene
9enzo(k)riuoranthene
Ns<2-Chl6>oetrioxy (methane
bis(2-Chloroe<hyl)ether
Wsi[2-Etliyiriexyl)phtnalate
3utylbenzyjprilhaiate
Cartazote
Chryiene ~~
l>n-outyipnthalaie
Oi-n-octylphlhalate
Dibenzo(a~hjanthracerie
biberizofuran
Diethylpmhalate
i>rnethyjphlhalate
Fluoranthene
Huorene
Hexaciilorotwizene
Hexachlorrjoutadiene
Hexachkxocydopenladiene
Hexachkxoelhane
lndeno<1,2,3-cd)pyrane
bopnorone
n-Nrtrosodi-n-propylamin«
N-Nitrosodipnenylamine/Diphenylarnine
Naphthalene
Nitrobenzene '
'•ntachloropheriol

Pnenantrirene
•neriol "_ 7
•yrene

ToblPAfta
Dtoxlni and Furan*, ug/kg
1,2.3,4,6,7,8.9-OCDO
1,2,3,4,6,7.8,9-OCDF
1,2,3,4,6.7r8-HpCbD
1,2,3,4,6,7.8-HpCDF
1,2,3.47.8.9-HpCDF
1,2,3,4,7;8-HxCDD
1.2,3.4,7.8-HxCDF
172.3.67',8-HxCbO
1,2.3.67.8-HxCDF
1,2.3,7,8,9-HxCDD
1,2,3.7.8.9-HxCDF
1,2,3,7>PeCDD
1,2,3,7,8-PeCDF
2,3,4.6;778-HxCDF
2;3,4,7>PeCbF
2,3,7,8-TCDD
2,3,7.8-TCDF
total HpCDD
Total HpCDF
Total HxCDO"
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
5

6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

1

1

1

3
3
3
1

1
4
4
2

1
4
1
3
5
4
6
5
4
4
3
4
3
3
3

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
OS
0%
0%
0%
0%
0%
0%
0%
0%
0%

17%
0%
0%
0%

17%
0%
0%
0%

17%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

50%
50%
50%
17%
0%

17%
67%
67%
33%

OS
17%
67%
17%
50%
83S
67S

100%
83S
67%
67S
SOS
67S
50%
50%
SOS

Minimum
Detected

97.00

32.00

18.00

0.0102
0.000655

0.0015
0.000545

0.00018
0.00048
0.00054
0.00023

0.00069
0.00042
0.0011

0.00016
0.00071
0.00033
0.0012
0.0014
0.0018

O.OOOS4
0.0106

0.00042
0.0187

0.00033
0.022

Maximum
Detected

97.00

32.00

18.00

0.01145
0.0012
0.003

0.000545

0.00018
0.0014
0.0024

0.000245

0.00069
0.0011
0.0011

0.00038
0.0016
0.0009
0.0114
0.003

0.0067
0.0024
0.038

0.00118
0.0491
0.0012
0.053

Average
Concentration

85
210
85
85
85
85

210
210
85
85
85
85
85
85
85
85
85
85
90
85
85
85
76
85
85
85
74
85
85
85
85
85
85
85
85
85
85
85
85

106
189
85
85
85

85

0.008708333
0.000960833

0.00155
0.000240833

0.0002375
0.000205

0.000614167
0.00091

0.0001875
0.000191667
0.000256667
0.000649167

0.0002775
0.000251667

0.000985
0.000644167
0.006045833

0.001975
0.004141667
0.001028333
0.020591667
0.000700633

0.02785
0.00063

0.035558333
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Appendix C-3

Crack Sector F Plant Tissue Summary Statistic*
Sauget Area I

Compounds
Herbicides, ug/kg
2.4.5-t (U8/V9)
2,4,5-TP (Siivex)
2.4-D
2>^DB~
Dalapon
DJcamba
Dichloroprop
Dinoseb
MCPA[(4-chlbro-2-metrlylpnenc»(y)-
MCPP[2-(4-chlorc-2-methylphenoxy}-
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Cyanide. Total
Lead I
Mercury
Nickel
Selenium
Silver
Zinc

PCBs and Pesticides, us/kg
Jecachlorobiphenyl
>ichlorooiphen/i ~
Heptacnlorobiphenyl
texachiorobiphenyl
rforiochlorbbiphenyl
Nbnacniorobiphenyi
Octachlorobiphenyl
Pentachlorbbiphenyl"
Tetrachlorobiphenyl
Trichloroblphenyl
Total PCBs "
4,4--OOO (ug/kg)
4,4'-OOE
M'-bDf" ' '
fotaTboT
Aldnn
Alpha Chlordarie
aipha-BHCT
beta-BHC
delta-BHCf - - - - - - -
DieWrkT
•ndosulfan 1

Endosulfanll
Indosulfan sulfate

Endrin
Erririn aldehyde"
Endrin ketone

Gamma Chkxdane
amma-BHC (Linbane)
leplachibr "

Heplachlor epoxide
*emoxy*Jor "~_ ̂  " _ _ ' _ _ _ '^ ~^
oxaphene

SVOCs, ug/kg
1.2.4-Trichlorobenzene
1 .2-bkWorobenzene " "
1 ,3-Olchkxobenzene
1,4-Dichlorobenzene
2,21-dxy6i$(1-chlor6prbpaneXbis<2-
2.4.5-Trichlorophenol
2,4;̂ Tricriioroprienbl
2,4-Dich»oropheno( (ugAtg)
2.4-DimethyjDhenol
2"4-Dinilfophenbi'
2,4-Dinilrololuene
2.6-Dinilrotoluene
2-Chloronaphlnalene
2-Chkxoprienoi
2-MelhyM,6-dinitrophenol
2-Methykaphthaiene "
24*e«hyiphe"nol (o-cresol)
2-Nitroaniline
2-Nitrophenoi
3*4-Methylphenol (m&p-cresol)
a.y-achlqrobenzidine
-Nitroaniiine

4-Bromoprienylprienyl ether
4-Chloro-3-methy1pnenol

Number
Analyzed

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Number
Detected

1

2
1
2

1

2

2

2

2

1

1

2

1

Frequency of
Detection

0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%

100%
50%

100%
0%

50%
0%

100%
0%

100%
0%

100%
0%
0%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%

100%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

7

30
0.13
0.42

0.097

1.9

0.44

1.2

20

0.81

3.1

1.8

51

Maximum
Detected

7

44
0.13
0.56

0.097

2.1

1.2

2.6

26

0.81

3.1

1.9

51

Average
Concentration

5.00
5.00
5.00
5.00
1000

10
29
50

1000
1000

10

37
0.12
0.49
0.50
0.17
0.25
2.00
5.00
0.82
0.01
1.90
0.25
0.04

23

25
5.00

15
10

5.00
25
15
10
10

5.00
5.00

13
13
13
13

3.91
7.00
7.00
7.00
7.00

13
7.00

13
13
13
13
13

5.05
7.00
1.85
7.00

70
360

85
85
85
85
85

210
85
85
68

210
85
85
85
85

210
85
85

210
85
85
85

210
85
85
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Appendix C-3

CrMk Sector F Plant Tlaaue Summary Statistic*
Saug*t Ana I

Compounds
4-Chloroaniline
4-Crilorophenylphenyl etner
4-Nitroaniline
4-Nrtrophenol
Acenaptithene
Acenapjithytene
Anthracene
Berizo(a)anthracene
Benzpiajpyrene
Benzo(b)Auoranthene
Benzo(g,h,i)pefylene
Benzo(k)lluoranthene
bis(2<;hkxo«lhoxyXnetriane
bis(2"-Chlorbelhyl)ether
bis{2-Elhylhexyl)phthalale
Burylbenzylphthalale
Chrysene
Di-n-butyiphthalate
3i-n-octyiphthalate
3ibenzo(a.hjanthracene
Dibenzofuran
Diethylphtrialate
Dirnethyiphthalate
-luoranthene
rluorene
HexachicVbbenzene
HexacrHorobutadiene
Hexachibrocydopentadiene
HexacMoroethane
lndeno/,1,2.3-cd)pyrene
Isophorone
n-Nitrosodi-fvpropylarnine
N-
Naphthalene
Nitrobenzene
"enlachlorophenol
Phenahtnrane
Phenol
Pyrene

Total PAHe
Dloxlnt and Furans, ug/kg
i;2;3.4;6.7;8,W5CDD
1,2.3.4,6,7.8.9-OCDF
1,2,3,4,6.7.8-HpCDD
1,2.3.4.6,7,8-HpCbF
1.2,3;4,7,8.9-HpCDF
1,2.3,4.7.8-HxCDD
1.2,3,4;7,B-H)(CDF
1,2,3.67.8-HxCbD
1,2.3,6,7.8-HxCDF
1.273.7,e,9-HxCDD
1,2.3,7.8,9-HxCDF
1,2,3.7,8-PeCDD
l!2.3,7,B^eCbF
2.3.4,6,7,8-HxCDF
2.3,4.7,8-PeCDF
2,3.7,8-TCDD
2,3.7.8-tCDF
2.3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCOF
Total TCDD
Total TCDF ""

Numbtf
Analyzed

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2

Number
Detected

1

1
1
1
1

1

1

1

2
2
2
2

2
2
2
2

2
1

Frequency of
Detection

0%
0%
0%
0%
0%

50%
0%
0%

50%
50%
50%
50%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
OK

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%

100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
100%
100%
100%

0%
0%

100%
50%

Minimum
Detected

32

140
59

360
52

76

300

660

0.0569
0.0226
0.0074
0.0057

0.014
0.0173
0.0025
0.003

0.0028
0.0024

Maximum
Detected

32

140
59

360
52

76

300

660

0.0833
0.0335
0.0116
0.0074

0.0211
0.0256
0.0032
0.0064

0.0031
0.0024

Average
Concentration

85
85

210
210
85
59
85
85

113
72

223
69
85
85
85
85
85
85
85
81
85
85
85
85
85
85
85
85
85

193
85
85
85
85
85

210
85
85
85

460

0.0701
0.02805
0.0095

0.00655
0.0003

0.00025
0.0002

0.00025
0.00015
0.00025
0.0002
0.0002

0.000175
0.000175
0.000175
0.000225

0.0002

0.01755
0.02145
0.00285
0.0047
0.0002

0.000175
0.00295

0.0013
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Appendix C-J

Sumrrury Statistic* for Reference Plant Tissue Data
Sauget Area I

Compounds
Herbicides, ug/kg
2,4,5-T" ~ "
2.4.5-TP (Silvex)
2.A-0
2.4-DB - ' -
Dalapon
Dicamba
Dichloroprop
Oinoseb
MCPAJ(4<hlor6-2-niethylphen6xy)-aceUca
ktCPP[2-(4-chloro-2-methylphenoxy)-propan
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenk:
Beryllium
Cadmium
Chromium

Copper
Cyanide, Total
LeaY
Mercury
Nickel

Selenium
Silver
Zinc

>CBs and Pesticides, ug/kg
Decachlorobiphenyl
DkWorbbiphenyl
HeptacKlbrobipnenyl
Hexachloroblphenyl
Monrchlorobiphenyl
ionachlorobiphenyl

Octactilorobiphenyl
Penlachlorobiphenyl
etrachlorobiphenyl
rrichkxobiphenyl
4;4'-6bcf "
4.4--DDE "
4,4'-DDT

Idriri
Alpha Chlordane
alpha-BHC
beta-BHC""
delta-BHC
Diektrin
Endosulfanl
indosulfan II
indosulfan sultate
Endnn
•ndririVdehyde
indrin ketone

Gamma Chlordane
gamina-BHC (Lindane)
Heplachtor
eplachlor epoxide

Methoxychlor
Toxaphene

VOCs, uj/Kg
.2.4-frtchlorobenzene
.2-Dicnlorobenzene
,3-Oichlorbbenzene
i .4-0(chk)robenzene"
2.2'-Oxybis(1 •chk>ropropaneXbis(2-Chlor
2X^Trtchlorophenol
2.4.6-Trtchloropheno(
2,4-Dichkxophenol
2.4-Dimettiyiphenol
2,4-Dinitrophenol
2,4-Dinitratoluene
2,W>njlrotoiuene """_'
2-Cnloronaphthalene
2-Chkxophenol
2-MethyM.6-dinHrof*>enol
2-JHethy(naphthaJene
2-MelhyJphenol (o-cresd)
2-Nitroaniline - - - - - - - -

2-Nitrophenol ""
3&4-Melhxjpnenol (m&p-cresol)
.S'-OctilOfoberuSdine
Jilroaniline
iromqphenylphenyl ethef

•Chloro-3-fneihylpheriol
^ChloroanHine

4-Chlorophenylphenyl ether

Number
Analyzed

2

2
2
2

;

2

;
2
2
2
;
2
\
t
2
;
t
t
2
t

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Number
Detected

1
1

*

1

^
2

2

2

1

1

Frequency of
Detection

0%
0%
OK
0%
0%

50%
0%
0%
OS

50%
50%

100%
0%

50%
0%
0%

100%
100%

0%
100%

0%
0%
0%
0%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Delected

1.

1300

160

1.

0.25
0.95

0.3

6.6

.

3.8

Maximum
Detected

1.

1300

360

1.

0.53
1.3

0.64

8.3

1

3.8

Average
Concentraton

5.00
5.00
5.00
5.00
1000
5.90

50
SO

1000
1150
6.00

260
0.10
0.78
0.50

0.25
0.39

1.13
5.00
0.47

0.01
5.00
0.25
0.05
7.55

25
5.00

15
10

5.00
25
15
10
10

5.00
1;

13
13

4.00
7.00
7.00
7.0C
7.0C

13
7.00

13
13
13
13
13

7.00
7.00
5.40

7.00
70

360

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
85
85

210
85
85
85
85
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Appendix C-3

Summary Slattattca for Reference Plant Tlstue Data
Sauget Area I

Compound!
4-Nitroaniline
4-Nitrophehol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)an(hracene
Benzb(ajpyrene
Benzo<b)flubranthene
BenzoJoAjJoeryiene
Benzo(kjfluoranthene
bis(2-Chloroethoxy)metriane
bis(2-Chloroethyl)ether
bis(2-Etnythexyljphthalate
Burylbenzylphtnalate
Chrysene
Di-n-txitvlphlhalate
Di-n-octyiptiihaiate
Dibenzo^a.hjanthracene
Dibenzofuran
Oiethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachkypoenzene
Hexachlorbbutadiene
Hexacnkxocyclopentadiene
Hexachloroethane
ndenojl ,2.3-od)pyrene
sophorone
n-Nitrosodl-n-propylamine
N-Nitrosodiphenylamtna/Diphenytamine
Naphthalene
Nitrobenzene
'enlactikxopnenol
Phenanlhrene
Phenol
Pyrene

Dtoxln! and Fugrans, ug/kg
1.2.3.4.6,7,8.9-OCDD
1,2,3.4.6.7.8,9-OCDF
1,2,3J4.6.7.8-HpCDD

2 3 4 6 7 8~HoGDF
1.2.3.4.7,8,9-HpCOF
1.2.3.4.7.8-HxCDO
1,2~.3.4.7.B-HxCDF
1.2y3.6,7.B-HxCDO~
1,2,3.6.7.8-HxCDF
1.2.3.7.8.9-HXCDD
1.2.3,7.8,9-HxCDF "
1.2.3,7.6-PeCDD
1.2.3.7,8-PeCDF
2,3,4,6,7.8-HxCDF
2.3.4.7,8-PeCDF

3 7 8-TCbb
ia'j'.a-TCOF
2.3.7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDO
Total HxCDF"
Total PeCDO"
Total PeCDF
Total TCDD
TotafTCDF

Number
Analyzed

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2

Number
Detected

2
1
2
1

2

2

2
2
2
1

2
1
1

Frequency of
Detection

OS
OS
OS
OS
OS
0%

100%
50%

100%
50%

0%
0%
OS
OS
OS
OS
0%

100%
0%
os
0%
OS
OS
OS
OS
OS
0%

100%
OS
0%
OS
0%
OS
OS
OS
OS
OS

100S
100S
100S
SOS
OS
0%
OS
0%
OS
0%
0%
OS
0%
0%
OS
OS
0%

100%
SOS
SOS
OS
OS
0%
OS
OS

Minimum
Detected

15
16

240
21

180

220

0.0832
0.00062
0.0021
0.0014

0.0059
0.0059
0.0014

Maximum
Detected

37
16

390
21

400

440

0.0871
0.0085
0.0061
0.0014

0.0127
0.0059
0.0014

Average
Concentration

210
210
85
85
85
85
26
51

315
S3
85
85
85
85
85
85
85

290
85
as
85
as
85
85
85
85
85

330
85
85
85
85
85

210
85
85
as

0.08515
0.00456
0.0041

0.00075
0.0003

0.000275
0.000175
0.00025

0.000175
0.00025
0.0002

0.000225
0.000175
0.000175
0.000175
0.000225

0.0002

0.0093
0.003

0.0009
0.000175
0.000225
0.000175
0.000225

0.0002
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Appendix C-3

Borrow Pit Lake Shrimp Tissue Data
Sauget Area I

Compounds

Herbicides, ug/kg
2.4.5-T
2,4.5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA((4-chlorc-2-
methylphenoxy)-acetic a
MCPP[2-(4-chloro-2-
methylphenoxy)-propan
Pentachlorophenol
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
popper . . . . . .
Cyanide, Total
Lead i"
Mercury
Nickel '
Selenium
Silver
Zinc

% Lipld
PCBs and Pesticides, tig/kg
Decachlordbiphenyl " " "
DichlorobiphenyJ_
Heplacntorobiphenyl
Hexachlorobiphenyt
krionochlorobiphenyl
Nonachioroblphenyl
Octachlorabiphenyt
Pentachlqrobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
Total PCBs
4,4'-DDb
4.4'-DDE
4,4-DDT
TotalDDT "
Aldrin
Alpha Chlofdane
alpha-BHC
beta-BHC
delta-BHC
bieidrin "" "
indosuitan 1
indosulfan II

Endosuiran sulfate
Endrin
Endrin aldehyde
Endrin kelone

Gamma Chlordane
Samma-BHC (Llndane)

eptacroor
eptachlor epoxide

Methoxychlor
bxaphene

SVOCs, ug/kg
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorabenzene

Shrimp BP Comp
Concentration

10
10
10
10

2000
20
100
100

2000

2000
1.8
28

0.16
2.0
1.0

0.50
0.23
8.3
10

0.39
0.095

10
0.50
0.090

18

0.03

100
20
60
40
20
100
60
40
40
20
40
4.0
4.0
4.0
4

2.0
2.0
2.0
2.0
2.0
4.0
2.0
4.0
4.0
4.0
4.0
4.0
2.0
2.0
2.0
2.0
20
110

340
340
340
340

ERQ

U
U
U
U
U
U
U
U

U

U
J

J
U
U
U
J

U
J
U
U
U
J

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
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Appendix C-3

Borrow PH Lake Shrimp Tissue Data
Sauott Am I

Compounds

2,2l-Oxybis(1-
chtoropropane)[bis(2-Chkx
2.4,5-Trichloraphenol
2.4,6-Trichlorqphenol
2.4-Dichtorophenol ""
2.4-Dimethylphenol
2,4-Oinitro phenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-CMoronaphthalene"
2-CNorophenol
2-Methy1-4,6-dinitrophenol
2-Methylnaphthalene "
24rtethy1phenol (o-cresol)
2-Nrtroaniline
24JKrbphenol

3A4-Methy)phenol(m&p-crwol)
3,3'-bichlorobenzidine
3-Nitroanlllna
4-Bromophenylphenyl ether
4<nloro-3-niethylphendf
4^ChJoroaniiine~ "
4-CMorophenylphenyl ether
4-Nftroaniline
4-N*r6phenbl
Acenaphthene
Acenaphthytene
Anthracene
lenzoja)anthracene _
3enzo<a)pyrene
Benzo(b)lluoranthene
ienzo(g,h,i)peryiene
ienzo(kjriuorar*iene

bis(2-Chkwoethoxy (methane
bis(2-ChtoroethyJ t̂her
bis(2-Ethyihexyl)phthalato
Butyl benzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
JHVoctylphthalate
>!benzo(a,h)anthracene
)ibenzofuran
Oiethylphthalate
Dimethylpnthalate
:kwrarrthene
"luorene

Hexachiorobenzene
Hexachlorobutadiene
Hexachlorocydopentadlene
Hexachloroethane

Shrimp BP Comp
Concentration

340
840
340
340
340
840
340
340
340
340
840
340
340
840
340

340
340
840
340
340
340
340
840
840
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
44

340
340
340
340
340
340
340

ERQ

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
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Appendix C-3

Borrow Pit Lake Shrimp Tissue Data
Saugat Area I

Compounds

lndeno(1 ,2,3-cd)pyrene
Isophorone
n-Nttrosodi-n-propylamine

Nitrosodiphenylamine/Diphenyla
mine
Naphthalene"
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

TotafPAHs
Dloxins and Furans, ug/kg
1,2,3,4~8.7,8.»-OCDD~
1.2,3;4,6,7,8,9-OCDF
1.2,3,4,6.7.8-HpCDD
1,2",3",4,6,7~,8-HpCbF
1 ,2,3,4,7,8>-HpCbF
1,2.3.4,7,8-HxCDD
1.2.3,417J8-HxCDF;

1 , 2.3,6. 7.8-HxCDD
l.y^J.S-HxCpF
1 ,2,3,7,8.8-HxCDD
1 .2,3,7,8,iMHxCbF
1,2,3,7,8-PeCDD
1.2.3,7,8-PeCDF
2,3,4,6,7,&-HxCDF
2.3.4,7,B-PeCDF
2,3,7,8-TCDD
2".3.7"8-TCbF
2.3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCbF
Total PeCDD
Total PeCDF
TotalTCOD"
Total TCDF ' ""

Shrimp BP Comp
Concentration

340
340
340

340
340
340
840
340
340
340

340

0.0198
0.0043
0.0031
0.0015
0.0004
0.0003
0.0002
0.0002
0.0002
0.0003
0.0002
0.0003
0.0002
0.0002
0.0002
0.0002
0.0018
0.0016
0.0076
0.0046
0.005
0.0028
0.002
0.0025
0.0002
0.0049

ERQ

U
U
U

U
U
U
U
U
U
U

U

U
U
U
U
U
U
U
U
U
U
U
U

U
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Appendix C-J

Summary StatUOci lor Reference Shrimp Data
Saugei Area I

Compound!
Herbicides, ug/kg
2.4.5-T (uo/kg)
2.4.5-TP (Silvex)
2.4-0
2.4-DB
Dalapon
Dicamba
Dichlorcprop
Dmoseb
MCPA|(4-chloro-2-methylpfienoxy)-acetJC
MCPPt2-(4-chlorc-2-methy1phenoxy)-
Pentachlorophenol
Metal*, mg/kg
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Cyanide. Total
Lead
Mercury
Nickel
Selenium
Silver
Zinc

SLIpId
PCB* and Pesticide*, ug/kg
Oecachlorbbiphehyl
Oichiorobiphenyl
Heptachlorobiphenyl
•texachlorobiphenyl
Monochlorobiphenyl
Nonachloroblphenyl
Octachkxobiphenyl
PehtachlorbbTphenyi
retrachlorobiphenyl
frichiorobiphenyl
4,4'-DOD (ug/kg)
4,4'-OOE
M'-DDT
Aldrin
Alpha Chkxdane
alpha-BHC
bela-BHC
delta-BHC
DieWrin
EndosuKanl
EndosuHan II
Endotulfan sulfale
Endrin " "
Endrin aldehyde
=ndrin ketone

Gamma Chlordane
gamma-BHC (Undane)
leptachlor;̂
toptachlor epoxide

Metnoxychlor
ToxapherwT
SVOCt, ug/kg
1 ,2.4-Trichlorobenzene
,2-Oichlorobeniene
,3-Dichlorobenzene

1 ,4-Dichlorooenzene
2.2'-Oxybls(1-cri(<xopropane)(bij<2-CNof
2,4.5-~Trichtorophenor
2,4,6-Tnchlorophenol
2,4-Dichlorc)phenol
2,4-amethyiphenol
2,4-Dinitraphenol
2,4-DJnitrotoiuene^
2;6-binitrotbluene"
2-Chkxonaphthalene
2-ChioVophenol
2-Methy(-4.6-<linitrophenol
2-Methylnaphlhalene
2-Methylphen6l (o-cresol)"
2-Nitroaniline
2-Nitrophenol
3«4-Methylphenol (mip-cresol)
3.3'-Dichlorobenzidine
3-Nitroaniline
4-Brbmophenylprienyl ether
4JChloro-3-nSethylphenol
4-Chkxoaniline

Number
Analyzed

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Number
Detected

1

1
2

2

1

2
2

2

2
2
2

2

1

Frequency ol
Detection

0%
50%

0%
0%
0%
0%
0%
0%
0%

50%
100%

100%
0%

50%
0%
0%

100%
100%

0%
100%

0%
0%

100%
100%
100%

100%

0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

1.3

4400
1.5

60

1.2

0.26
8.5

0.38

0.47
0.059

15

0.27

22

Maximum
Detected

1.3

4400
3.9

100

1.2

0.28
16

0.61

0.61
0.062

17

0.36

22

Average
Concentration

5.00
3.15
5.00
5.00
1000

10
50
50

1000
2700
2.70

80
0.09
1.10
0.44
0.22
0.27

12
5.00
0.50
0.04
4.35
0.54
0.06

16

0.33

50
10
30
20
10
50
30
21
20
10

2.00
2.00
2.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
1.00
1.00

10
55

170
170
170
170
170
420
170
170
170
420
170
170
170
170
420
170
170
420
170
170
170
420
170
170
170

Page 1 of 2



Appendix C-3

Summiry Statistic* for Reference Shrimp OaU
Sauget Aru I

Compounds
4-ChlorophenyJphenyl ether
4"-Nltroaniline
4-Nitrophenol
Acenaphthene
Acenaphtnyiene
Anthracene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(bjfluorantnene
3enzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-ChloroelhoxyJmelhane
bis(2<:hloroethVijether
bis(2-Ettiyltiexyljphthalaie
Butytoenzylphthalate
Carbazciie
Chrysene
Oi-n-6utyjphlhalate
Di-n-octylphlhalale
3ibenzo(a,h)anlhracene
Oibenzofuran
Diethyiphthalate
Dimethylphihaiate
:luoranthene
-luorene
Hexachlorobenzene
Hexachtorobuladiene
Hexachlorocydopentadiene
•lexachloroethane
ndeno(1.2.3!cd)pyrene
sophorone
n-Nitn»odi-n-oropylamine
N-Nilrosodiphenylamine/Diphenylamine
Naphthalene
Nitrobenzene
Pwitachtorophenol
Phenanthrene
•henbr

bloxlns and Furan*, ug/kg
1 ,2,3,4,6,7,8,9-OCDD
1,2.3.4.6.7.8>OCbF
i.2,3;4;6,7;B-HpCDb

1.2,3.4.7.8.9-HpCDF
Vj&O.B-HxCOb "
1,2.3.4.7,8-HxCDF
i;2,3,6,7.8-HxCDD" "
1,2~3,6;7,8-HxCDF
i.2,3.7.8,9-HxCDD
1.2.3,7.8.9-HxCDF

.2]3!7;84'eCDF
2,3^476.7.8-HxCbF "

2]3]7!̂ TCDD
2,3.7.8-TCDF
2,3,7V8-TCbF"
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
TotalPeCDD
Total PeCDF ~
Total TCOO
TotaTfCDF

Number
Analyzed

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2

Number
Detected

2

2

2
1
2

1

2
2
2
2
2
1
1

Frequency of
Detection

OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

100%

OS
OS
OS
OS
OS
OS
OS

100%

OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

100S
SOS

100S
OS
OS
OS
OS
OS
OS

SOS
OS
OS
OS
OS
OS
OS
OS

100%
100%
100%
100%

100S
SOS
SOS

OS

Minimum
Detected

92

57

0.0166
0.001 1
0.0011

0.00069

0.0035
0.00037
0.0023

0.00062
0.002

0.00054
0.00053

Maximum
Detected

98

59

0.0299
0.0011
0.0024

0.00069

0.0098
0.001

0.0071
0.0011
0.0042

0.00054
0.00053

Average
Concentration

170
420
420
170
170
170
170
170
170
170
170
170
170
95

170
170
170
170
170
170
170
58

170
170
170
170
170
170
170
170
170
170
170
170
170
420
170
170
170

0.02325
0.000675
0.00175

0000125
0.0002

0.000175
0.0001

0.00015
0.0001

0.000445
0.000125
0.000175
0.000125

0.0001
0.000125
0.00015
0.0001

0.00665
0.000685

0.0047
0.00086
0.0031

0.000345
0.00034
0.0001
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Appendix C-3

Borrow Pit Lake Clam Summary Statistics
Sauget Area I

Compound*
Herbicide*, ug/kg
2.4.5-T
2,4,5-TP (Silvex)
2.4-D
2,4-DB
Dalapon
Dicamba
Dichkxoprop
Dmoseb
MCPA|(4-chloro-2-
MCPP|2-<4-chloro-2-
Pentachlorophenol
Metal*, mg/kg
Aluminum
Antimony
Arsenic
Beryllium
Cadrnjurn___
ihromkjm

Copper
Cyanide. Total
Lead
Mercury
Nickel
Selenium
Silver
Zinc

% LIpM

)ecachlorobiphenyi
Dichlbrobiphenyl
Heptachkxobiphenyl
Hexachlorbbiphenyl
donochlorobiprienyl
Nonachkxobiphenyl
OctachTorobiphenyl
'entacnlorobiphenyl
'etrachlorobiphenyl
'richiorobiphenyl

Total PCB*
Pesticide*, ug/kg
4.4'-DDD
4,4'-DDE
4,4'-DOT
TotalDDT
Aklrin
Alpha Chkxdane
aipha-BHC
beta-BHC
delta-BHC
XaMrin
•ndosulfanl

Endosutfan if
•hdosulfan sulfate
Lndrin
•ndrin aldehyde
•ndrin ketohe
iamma Chlordane

gamrna-BHC (Lindane)
ieptachior

Heptachlor epoxide
Methoxychlor
Toxaphene"
SVOCf, ug/kg
1 ,2,4-Trichkxobenzene
1.2-Dichlorobenzene
1 ,3-Dichlorobenzene
M-DichtoroDenzene
2~2'-Oxyt>is(1-
2,4,5-Trichlorophenol
2 ,̂6-Thchibrophenol
2.4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2.4-Dinilrotoluene
,6-Dinitrotoluene

2-Chloronaphtnalene
2-Chlorophenol
2-Methyl-4.r>dinilrophenol
2-MettiyJnarjhthalehe '
2-Methyiprienol (o-cresol)
2-Nitroaniline
2"-Nitrophenol "
3&4-Methylphenol (m&p-
3,3'-DichlorDbenzidine

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

1

3

1

2
3
3

1

1
3

3

1

1

Frequency of
Detection

OK
OK
OK
OK
OK
OK

100K
OK
OK

33K
OK

100K
OK

33K
OK

67K
100K
100K

OK
33K

OK
OK
OK

33K
100%

100K

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

33K
OK

33%
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
0%
OK
OK
OK
OK
OK

Minimum
Delected

3.2

4000

7.5

0.96

0.074
0.22
0.6

0.25

0.015
8.9

0.05

2.3

5.4

Maximum
Detected

32

4000

13

0.96

0.12
1.1

0.99

0.25

0.015
22

0.23

2.3

5.4

Average
Concentration

22
22
22
22

4333
42
18

217
4333
5000

43

10.5
0.09
1.82

0.455
0.14
0.68
0.86

5
0.23
0.04
4.55

0.225
0.04

14.97

0.12

33.33
6.67

20.00
13.33

7
33.33
20.00
13.33
13.33

7

13.00

12
12
12
12

6.12
6.12
6.12
6.12
6.12

12
6.12

12
12
12
12
12

6.12
6.12
3.55
6.12

30
327

113
113
113
113
113
280
113
113
113
280
113
113
113
113
280
113
113
280
113
113
113
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Appendix C-3

Borrow Pit Lake Dam Summary Statistics
Sauget Area I

Compound!
3-Nitroaniline
4-Bromophenylphenyl ether
4 -Chtoro-3-metriyl phenol
4-Chtoroaniline
4-Chlorophenyfphenyi ether
4-Nitrbanilirie
4-Nilroprienol
Acenaphthene
Acenaphlhytene
Anthracene _
9enzo<a)antnracene
3enz6(a)j>yrene
Benzojbjlluoranlhene
3enzo(g,h~i)perylene
3enzo<k)fluoranthene

«»(?-_;_: :L: "„.'"...
bis(2-Chloroethyl)ether
bis(2-ethylhexyl)phlhalale
Butylbenzyjphlhalate^
Carbazole
Chrysene
Di-n-buiylphlhaiale
i>n-octyiphthalaie
Dibenzojajiijanthracene
>benzonjran
Diethyjphthalate
Pmethylphtrialale
Fluorantheoe
Fluorane
•iexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopenladiene
Hexachloroelhane
indeno(1 ,2,3-cdjpyrene
Isophorone
n-Nltrosodi-n-propylamine

taphSaTene
Nitrobenzene
*entachloroprienor
tienanthrene

Phenol
Pyrene

Total PAHs
Dloxln* and Furans.
1.2.3,4,6,7,8.9-6cdb
1,2,3;4,6.7.8.9-OC6F
1.2.3.4.6,7,8-HpCDO
1,2.3,4.6,7.8^pCDF
1.2.3,4,7.8.9-HpCDF
1,2.3.4,7.8-HxCDD
1.2,3.4.7,8-HxCDF"
i;2.3.6,7.8-HxCDD
1,2.3,6,7.8-HxCDF
1,2,3,7,8.9-HxCDD"
1.2.3.7,8,9-HxCOF
IZSJ.B-PeCbO
1.2.3.7.8-PeCDF^
2.3.4.6.7,8-HxCDF
2.3A7;8^eCDF
2,3,7.8-TCDD
2.3,7;8-TCDF
2.3.7.8-TCDF
fSiHpCDD
Total HpCDF
Total HxCDD
Total rteCDF
Total PeCDD
total PeCDF
Total TCOD "
Total TCDF

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
1
3
3
3
3
3
3
3
3
3

Number
Detected

3

3

3

1

1
3
1

1

2
3
3

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
OS
0%
0%
0%
0%
0%
0%

100%
0%
0%
0%
0%
0%
OK
0%

100S
on
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

OS

100%

OS
33S
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

100%
100%

33S
OS

33S
OS
OS

67S
100%

100S

Minimum
Detected

55

53

0.0034

0.0014

0.001
0.00031
0.0034

0.00055

0.0013
0.00017
0.00093

Maximum
Detected

170

120

0.0151

0.0014

0.001
0.0015
0.0034

0.00055

0.0014
0.0014
0.008

Avenge
Concentration

280
113
113
113
113
280
280
113
113
113
113
113
113
113
113
113
113
99

113
113
113
113
113
113
113
75

113
113
113
113
113
113
113
113
113
113
113
113
113
280
113
113
113

113

0.008066667
0.000366667
0.000616667
0.000166667

0.00025
0.0002

0.000116667
0.000166667

0.0001
0.0002

0.000133333
0.000133333

0.0001
0.0001
0.0001
0.0001
0.001

0.000823333
0.001283333

0.0002
0.000283333
0.000116667
0.000133333
0.000916667

0.00089
0.00451
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Appendix C-3

Reference Area Clam Summary Statistics
SaugetAreal

Compounds
Herbicides, ug/kg
2.4,5-T
2,4,5-TP (Silvex)

?.*:D
2.4^00
Data poo
Dicamba
>chloroprop
Dinoseb
MCPA[(4-chloro-2-rnethylphenoxy)-acelic a
MCPP(2-<4-chloro-2-rnelhyJprienoxy)-
Pentachlorophenol
Metajs, rng/kj
Aluminum
Antimony
Arsenic
Jeryllium
Cadmium
Chromium
Copper
Cyanide. Total
.ead
Mercury
*ckel
Selenium
Silver

Zinc

% Llpld
PCS, ug/kg
becachlorobiphenyl
KchtorobiphenyT

Heptachlorobipnenyl
Hexacfilorobrphenyl
MonochloroDiphenyl
Nonacnlorobipnenyi
>cjachlc>robiphenyr "
'entachlorobiphenyl
etrachlorobiphenyl

Tndilorobiphenyl

Total PC Bs
Pesticides, ug/kg
4,4'-bbD~
4,4--DDE
4.4--OOT "
Aldrin"
Alpha Chtordane
atpha-BHC
betallriC
delta-BHC
bieldrlh ~ " "
Endosulfanl
Endosulfanll
Endosulfan sulfale
Endrin
Endrln aWehyde
indrin ketone

Gamma ChJordarie
oamma-BHC (Lindane)
(eplachlor

Heptachkx epojode
Methoxychlor
Toxaphene
SVOCs, ug/kg
1 ,2,4-Trichlorobenzene
,2-bKhlorobenzene

1>l>chlorobeniene
1 ,4-Oichlorobenzene
2,2'<))<ybij(1-cfiloropropane)(bis<2-Chlor
2,4,5-f rtohlofophenol "
2.4.6-Trichlorqphenol
2.4-Oichlor6phenol
2.4-Dimethytphenol
2,4-Oinilrophenol
,4-Ojnitrotoluene

2i6-*Dinitrbtoluene
2-Chloronaphthalene
2-CWorophenol
2-Methyl-4,6-dinitrophenor
2-Mettiylnaphthalene
2-Melhvlphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3&4-Meinylphenol (m&p-cresol)
3.3'-Dichlorobenzidine"
3-Nitroaniline

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

1

3

1

3
3
3

2

1

3

3

Frequency of
Detection

0%
0%
0%
0%
0%
0%

100%
0%

33%
0%
0%

100%
0%

33%
0%

100%
100%
100%

0%
67%

0%
0%

33%
0%

100%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

6.50

1.400.00

14.00

0.65

0.16
0.79
1.60

0.44

0.48

21.00

0.09

Maximum
Detected

87.00

1.400.00

26.00

0.65

0.61
2.20
2.40

0.59

0.48

52.00

0.12

Average
Concentration

20
20
20
20

4000
40
35

200
7467
7333

40

18.33
0.09
1.75
0.47
0.43
1.50
2.13
5.00
0.42
0.04
4.70
0.31
0.05

36.00

0.11

25.00
5.00

15.00
10.00

5.00
25.00
15.00
10.00
10.00

5.00

9.55
9.55
9.55
5.12
5.12
5.12
5.12
5.12
9.55
5.12
9.55
9.55
9.55
9.55
9.55
5.12
5.12
5.12
5.12

51.17
263.33
85.00

85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
85
85

210
85
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Appendix C-3

Reference Area Clam Summary Statistics
Sauget Area I

Compound*
4-Bromophenyjphenyl ether
4̂ hibrb-3Hrnelhylphenol
4-Chtoroaniline
4^Chlorpphenylphenyl ether
4-Nitrbanliine
4-Nrtrophenol
Acenajyithene
Acenaphthyiene
Anthracene
3enzo(ajanthracene
3enzo(a)pyrene
3enzo(b)fluoranthene
BenaXg.h.ijoeryiene
Benzofkjfluorantnene
bis(2-Chloroethoxy)methane
bisj2-Chlorbetnyl)ether
bis<2-Ethyihexyl)phthaiate
Butylbenzylphthalate
^arbazole
Chrysene
CH-n-butylphthalale
)i-n-octylphlhala(e
)ibenzo(a,hjanthracene
Xbenzofuran
Diethylphthaiate
Dimetnylphthalate'
:iuoranthene
•iuorene
texachlorobenzene

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ndeno(1 ,2.3-cdJpyrene
sophorone
n-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine/Diphenylamine
4aphlnaiene
Nitrobenzene
Penjachtorophenol
tienanthrene

Phenol . -- .
Vene

TbtaTPAHi
Dloxlns and Furan*, ug/kg
1,2,3,4.6.7.8,9-OCDO
1234 6 7 8 9-OCDF
î sXej.s-Hpcpp
,2,3,4,6,7,8^HpCbF

T,2~3T4;7;8T9^HpCDF ~
1,2.3,4.7.8-HxCDO
i.2.3,4,7.8-HxCiDF
i.:2.3.6.7.8-HxCDD
1,2,3,6.7.6-HxCDF
i,2,3".7^8.9-HxCDD"
1,2,3,7.8.9-HxCbF "
U,3,7,B-PeCDD
i.2.3;7.8-PeCDF
2,3.4.6.7.8-HxCDF
2,3,4.7.84'eCpF
,3,7,ft-TCbb

1377^8-TCDF
2,3,7.8-TCDF
Total HpCDD
Total HpCOF*
Total HxCDD
Total HxCDF"
TotaTPeCDD •
Total PeCDF
Total TCDD
Total TCDF '

Number
Analyzed

2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3

Number
Detected

3

3

3

3
1
2

1
2

1

2
3
2

Frequency of
Detection

OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

100%

OS
OS
OS
OS
OS
OS
OS

100%

OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

100S

100S
33S
67S

OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

33%
67S

OS
33S
OS
OS

67S
100S
67S

Minimum
Detected

47.00

49.00

0.01

0.0068
0.0018

0.00059

0.00025
0.0011

0.00026

0.00025
0.00007
0.0014

Maximum
Detected

73.00

59.00

0.01

0.0124
0.0018
0.001

0.00025
0.0024

0.00026

0.0021
0.0037
0.0017

Average
Concentration

85
85
85

210
210
85
85
85
85
85
85
85
85
85
85
62
85
85
85
85
85
85
85
53
85
85
85
85
85
85
85
85
85
85
85
85
85

210
85
85
85

0.01

0.0098
0.00085

0.000663333
0.000166667

0.00025
0.000166667

0.0001
0.000166667

0.0001
0.0002

0.00015
0.00015
0.0001
0.0001
0.0001
0.0001

0.000166667
0.0013
0.0002

0.00022
0.0001

0.00015
0.000816667
0.002023333
0.001066667
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Appendix C-4

Summary Statistics for Background Surface Soil
Sauget Area I

ATM

Background
Background
Background

Background
Background
Background
Background
Background
Background

Background
Background
Background
Background

Background
Background

Background
Background
Background
Background
Background
Background

Background
Background
Background
Background

Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background
Background

Background
Background
Background
Background
Background
Background
Background

Medium

Surface Soil
Surface Soil

Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Method

8280A

HERB

HERB
HERB

METALS
METALS
METALS
METALS

METALS
METALS
METALS
METALS
METALS

METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS

METALS
PCB
PEST
PEST

SVOA
SVGA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA

SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA

Constituent

1998 Total TEQ w/ EMPC as ND
MCPP|2-(4-ctlloro2-methy1phenoxy)-propan

2.4.5-TP (Silvex)

MCPA[(4-chtoro-2-methylphenoxy)-acetic a
Aluminum

Iron

Lead
Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium

Silver

Sodium
Antimony
Arsenic
Barium

Beryllium
Cadmium
Chromium

Cobalt
Copper

Vanadium

Zinc

Calcium
Total PCBs

«,4'-ODT
4,4'-DDE

bt*(2-Ethylhej<yt)phthalate

Anthracene
Pyrene

Benz<Xg,h.i)peryle<ie

Benzo(b)fluoranthene
Fluoranthene

Benzo(k)fluoranthene
Chrysene

Benzo(a)pyrene
Benzo(a)anthracene

Diethytpnthalate
Di-n-butylphthalate

Phenanthrene
Carbazoie

Pentachlorophenol
2-Hexanone

Methytone chloride (Dichloromethane)

Units

PPb
ug/Kgdw

ug/kgdw
ug/kg dw
mg/kg dw
mg/kg dw
mg/kg dw
mg/kg dw
mg/kg dw

mg/kg dw
mg/kg dw
mg/kg dw

mg/kg dw
mg/kg dw

mg/kg dw
mg/kg dw
mg/kg dw
mg/kg dw
mg/kg dw

mg/kg dw
mg/kg dw
mg/kg dw
mg/kg dw

mg/kg dw
mg/kg dw

mg/kg dw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw

ug/kg dw
ug/kgdw
ug/kgdw
ug/kg dw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw

Number of
Samples
Analyzed

3
3
3

3
3
3
3
3
3
3

3
3
3
3

3
1
3
3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3
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Appendix C-4

Summary Statistics for Background Surface Soil
Sauget Area I

Nu
Number of Frequency of San
Detect* Detection St

3 100%

3 100%

3 100%

3 100%

3 100%
3 100%
3 100%

3 100%
3 100%
3 100%

3 100%
3 100%
3 100%
2 67%
1 33%
1 100%
3 100%
3 100%
3 100%
3 100%
3 100%
3 100%
3 100%
3 100%
3 100%
3 100%
2 67%
1 33%
1 33%
2 67%
1 33%

2 67%
2 67%
2 67%
2 67%
2 67%
2 67%
2 67%
2 67%
3 100%
2 67%
2 67%
1 33%
2 67%
1 33%
2 67%

Shapiro-Wilke's Test for NormalKy(i)

mberof
iptesfor
itistfcs Normal Lognormal

3 0.77 0.87

3 0.87 0.83
3 0.97 0.93
3 0.76 0.77
3 0.93 0.97
3 0.89 0.92

3 0.96 1.00
3 0.88 0.97

3 0.80 0.81
3 0.99 1.00
3 0.94 0.97
3 1.00 1.00
3 1.00 0.99
3 0.97 1.00

3 0.77 0.82
1 NC NC
3 0.98 1.00
3 0.94 0.90
3 0.99 1.00
3 0.94 0.98
3 0.75 0.75
3 0.98 1.00
3 0.97 1.00
3 0.88 0.91
3 0.95 0.99
3 0.80 0.89
3 0.78 0.99
3 0.76 0.78
3 0.76 0.78
3 0.77 0.79

1 NC NC
3 0.94 0.99
2 1.00 1.00
2 1.00 1.00
3 0.93 0.99
3 0.97 0.93
3 0.86 0.90
3 0.83 0.87
3 0.98 1.00
3 0.75 0.75
3 0.85 0.88
3 0.80 0.83

1 NC NC
3 0.85 0.89
3 0.94 0.93
3 0.87 0.97

Datuet Distribution

Lognormal
Normal
Normal

Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal

Normal
Normal

Lognormal
Lognormal

NC
Lognormal

Normal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Log normal
Lognormal
Lognormal
Lognormal
Lognormal

NC
Lognormal
Lognormal
Lognormal
Lognormal

Normal
Lognormal
Lognormal
Lognormal

Normal
Lognormal

Lognormal
NC

Lognormal
Normal

Lognormal

Summary Statistics

Minimum

0.0047
2500
5.8

4300
8100

15000
24

3200
390

0.044
0.72
15

1300
0.33
SO

1.9

6.6

110

0.45
0.52
17

5.5

35

28

82

4000
10

2

2

105

80

113

45

69

113

60

97

60

77

60

105

100

32

255

15

1.7

Mean

0.062
4983
8.7

7250
12700
19000

93

8617

442

0.089
1.0

21

2367
0.68
288

1.9

9.6

182

0.75
4.3

20

7.8

105

35

404

16767
600

7.1

8.1

161

80

218

64

90

251

104

137

93

120

93

156

168

32

371

17

5.7

Maximum

0.17
6550

11

13000
19000
25000
180

17000
535

0.14
1.4

28

3500
1.1

750

1.9

13

235

1.10
9.4

25

10

190

45

820

40000
1706

17

20

268

BO

360

82

110

440

140

200

150

170

110

240

290

32

561

18

12
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Appendix C-4

Summary Statistics for Background Surface Soil
Sauget Area I

•5% Upper Confidence UmH

t-Teit

0.223
8650
13.1

15646
22217
27921

227

21029
578

0.170
1.60

32.3
4224
1.34

962

NC

15.0
290

1.30
12.0
27.5
11.9
237

49.3
1041

50743
2216
21.6
25.5
317

NC

433

180

219

537

173

230

176

199

142

280

347

NC

650

20

15

H-Tttt

9.55E+13
68736
25.1

292736
72950
39542

1379198
7465777

657

2.06
3.02
55.4

23958
22.0

3.67E+11
NC

29.0
820

4.90

2.50E+09
34.3
20.9

89789
65.3

1.23E+08
1.95E+10
1.91E+30
6841810
72182392

2148
NC

5367
NC

NC

20368
642

542

883

525

303

951

4038
NC

1897
21

58320

UCL (b)

9.6E+13
8650

13

292736
72950
39542

1379198
7465777

657

2.1

3.0

32

4224
22

3.7E+11
NC

29

280

4.9

2.5E+09
34

21

89789
65

1.2E+O8
2.0E+10
1.9E+30
6841810
72182392

2148

NC

5367
NC

NC

20368
173

542

883

525

142

951

4038
NC

1897
20

58320

Site Concentration (c)

0.17
6550

11

13000
19000
25000

180

17000
535

0.14
1.4

28

3500
1.1

750

1.9

13

235

1.1

9.4

25

10

190

45

820

40000
1706

17

20

268

80

360

82

110

440

140

200

150

170

110

240

290

32

561

18
12
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Appendix C-4

Summary Statistics for Floodplain Surface Soil
Sauget Area I

Area

Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined

Medium

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface SON
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Sal
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Method

S280A
HERB
HERB
HERB
HERB
HERB

METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS

PCB
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA

Constituent

1988 Total TEQ w/ EMPC as ND
Dicamba
MCPP
MCPA
2.4-0

2.4-DB
Aluminum

Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium

Silver
Thallium
Antimony
Arsenic
Barium

Beryllium
Cadmium
Chromium

Cobalt
Copper

Vanadium
Zinc

Calcium
Selenium

Total PCBs
Heptachlor epoxide
Endosultan sulfata

Aldrin
alpha -BHC
beta-BHC
delta -6 HC

Endosulfan II
4,4'-ODT

Alpha Chtordane
Gamma Chlordane

Endrinketone
gamma-BHC (Lindane)

Dieldrin
Endrin

Metnoxychlor
4,4'-ODD
4,4'-DDE

Endrin aldehyde
Heptachkv

bis(2-Elhylhexyt)phmalate
Anthracene

Pyrene
Oibenzofuran

Benzo(g,ri,i)perylene
lndeno( 1 ZS-cdJpyrene
Benzo(b)nuoranthene

Fluoranlhene
Benzo(k)fluoranthene

Acenaphthylene
Chrysene

Benzo(a)pyrene
Dibenzo(a.h)anlriracene

Benzo(a)an(riracene
Acenaphthene
Diethylphthalate

Di-n-butytphthatale

Units

ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
mg/kgdw
mg/kgdw
mg/kg dw
mg/kg dw
mg/kg dw
mg/kg dw
mg/kg dw

irtg/kg dw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kg dw
mg/kg dw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw

Number of
Simples
Analyzed

29

65
65

65

65

65

65

65

65

65

65

65
65

65

65

65

65

65

65

65

65

65

65

65
65

65

65
65

65

65

65
65

65

65
65
65
65

65
65

65

65

65

65

65

65

65

65

65
65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

Number of
Detects

28
15

10

13
1

4

65

65

65
65

65
65

64

65

65

32
17

27

65

65

55

65
65

65

65

65

65
65

16

53

16

12
1

1

7
5
1

31

13
14

24

2

19
4

24

5

35

3
4

19

15

32

5
24

18

36
39
26
4

41

26

12
37

9
1

10

Frequency of
Detection

100%

23%

15%

20%

2%

6%

100%

100%

100%

100%

100%

100%

98%

100%

100%

49%

26%

42%

100%

100%

65%

100%

100%

100%

100%

100%

100%

100%

25%

82%

25%
18%

2%

2%
11%
6%
2%

48%
20%

22%

37%

3%

29%

6%

37%

8%
54%

5%
6%

29%

23%

49%

6%
37%

28%

55%

60%

40%

6%

63%

40%

18%

57%

14%

2%

15%

Number of Samples
for Statistics

29
16

65

65

2

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65

65
65

65

65

65

65

65
65

65

65
65

40

65
1

65
5
1

65

65

65

61

2

65

60

62

65
65

60

65
65

65

65

65

65

65
65

65
65

4

65

65
65

65

65
1

65
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Appendix C-4

Summary Statistics for Ftoodplain Surface Soil
Sauget Area I

ArM

Combined
Combined
Combined
Combined

Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined

Medium

Surface Soil

Surface Soil
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Method

SVOA
SVOA

SVOA
SVOA
SVOA

SVOA
SVOA
VGA
VOA

VOA

VOA

VOA
VOA
VOA
VOA
VOA
VOA
VOA

Constituent

Phenantvene

Butylbenzylphthalate
Ruorene

Cartazole

Pontsctilorophonol
Naphthalene

2-Methylnaphthalene

Elhylbenzene
Toluene

Chlorobenzene
Xylenet. Total
2-Hexanone

Acetone
Benzene

Methylene chloride (Ochloromethane)
Carton disulttde

2-Butanone(MEK)
Trichtoroethene

Unit*

ug/Kgdw
ug/kgdw

ug/kgdw
ug/kgdw

ug/kgdw
ug/kg dw
ug/kg dw
ug/kgdw
ug/kgdw
ugkgdw
ug/kg dw
ug/kg dw
ug/kgdw
ug/kgdw
ugfeg dw
ug/kg dw
ug/kg dw
ug/kg dw

Number of
Samples
Analyzed

65
65
65
65
65

65
65

65

65

65
65

65

65
65
65
65
65
65

Number of
Detects

34

3

7

11

36

2
3

1

13
1
1

3

32
5
3
3

23
4

Frequency of
Detection

52%

5%

11%
17%

55%

3%

5%

2%

20%

2%

2%
5%

49%
8%
5%
5%
35%
6%

Number of Samples
for Statistics

65
65
65

65

65

2
3

47

65
64

65

3
65
65
6
65
65
65

Page 2 of 4



Appendix C-4

Summary Statistics for Floodplain Surface Soil
Sauget Area I

Sh»p)ro-W1lk»'« Tnt for Normality)*)

Normal

057

044
NA. n>50
NA. n>50

1.00

NA, n>SO
NA.n>90
NA. n>50
NA. n>50
NA. n>50
NA. n>50
NA. n>50
NA, n>50
NA, n>50
NA, n>50
NA. n>50
NA,n>50
NA,n>50
NA,n>50
NA. n>50
NA, n>50
NA, n>50
NA. n>50
NA. n>50
NA,n>50
NA. n>50
NA.n>50
NA. n>50
NA,n>50
NA.n>50
MA. n>50

0.66

NA. n>50
NC

NA.n>50
0.98

NC
NA,n>50
NA.n>50
NA,n>50
NA, n>50

100

NA, n>50
NA, n>50
NA, n>60
NA.n>50
NA.n>50
NA.n>50
NA.n>50
NA,n>50
NA,n>50
NA. n>50
NA. n>50
NA, n>50
NA, n>50
NA, n>50
NA, n>50
NA.n>50

0.96

NA,n>50
NA.n>50
NA,n>50
NA,n>50
NA,n>50

NC
NA.n>50

Lognormal Dataset Distribution

096 Lognormal
0.75 Lognormal

NA, n>50 Lognormal
NA, n>50 Lognormal

1.00 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal

062 Normal
NA, n>50 Lognormal

NC NC
NA, n>50 Lognormal

0.96 Normal
NC NC

NA, n>50 Lognormal
NA. n>50 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognonnal

1 .00 Lognormal
NA. n>60 Lognormal
NA. n>50 Lognormal
NA. n>50 Lognormal
NA. n>50 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>60 Lognormal
NA. n>60 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA. n>50 Lognormal

0.99 Lognormal
NA. n>50 Lognormal
NA. n>50 Lognormal
NA. n>50 Lognormal
NA. n>50 Lognormal
NA. n>50 Lognormal

NC NC
NA. n>50 Lognormal

Summary Statlitlo

Minimum

0.0014
13

1000

1000

36
4.3

3300
4100

24

2600
120

0027
0.22

12

1200

0.20

0.49

032
2.6

40
017

0.46

11

2.3
18

13

76
3500
0.46

7.50

0090
0.093
0.90

022

010
0062

1.0

0.12

0.16

0.10

012
0087
0.089
0.10

0.93

0.56

0066
024

034

29

26

72
45

38

51
27

37

37

24

26
43

26

23

16

39

32

M*an

0.0083
36

1736

1663

6.6
64

9391

15327
71

5953
398

0.076
073

19

2017

0.45

064

1.1

74

186

0.56

2.4

17

6.6
70

28
204

26070
0.63

64

1.7

1.4

1.7

0.22

0.50

0.16

1.0

68
27
4.1

1.6

0.11

43

2.0

87

3.0
32

20

28

104

158

533
109

197

192
303

648

272
46

340

261

89

293

119

39
95

Maximum

0.052
23

7700
7400
9.6
41

18000
25000
260

21000
1200

057

32

55

3800
0.60

1.4

2.6
34

1200

1.1
8.4

49
11

230
120

1400

250000
3.2

385

30

1.9

23

0.22

38
024
1.0

140
54

78
49

013
120

6.1

38

36
54

51

91

430

2300
8500
770

2200
2000
4400
10000
3400
75

4900
3600
810

4300
1200

39

170

»SX Upper Confidence Umtt

t-Tett

0.0114
5.94

2050
1935

255

7.72

10046
16112
795
6692
429

0.0899
0832
203
2134

0.476
0.685
1.23

8.18

214

0.607
2.72

183
6.94

79.3

31.0

340
35276
0707
77.1

2.54

1.60

2.34

NC

0.628
0.216
NC
143

4 19
6.77

1.83

0244
732
213

9.92

393

4.76

210

5.11

116

225

840
127

267

255

455

1029

401

71.6

518
399

116

451
149

NC
98.4

H-TMt

0.0107
490

1859

1784

NC
6.62

10122
16348

79

6448
429

0.0809
0.814
20.0

2135

0486
0.677
1.24

7.88

198

0.619
2.77

179

7.01

81

30

332
30365
0.661
90.4

2.04

251

168

NC
0.542
0.282

NC

7.95

2.55

3.26

2.56

NC

3.86

2.31

11.6

3.01

404

2.16

1.98

111

152

443

112

201

195

282

558

249
174

319

226

90

266
124

NC
100

UCL (b)

0.011
4.9

1859

1784

NC
6.6

10122
16348

79

6448
429

0.081
0.81

20

2135

0.49

068

1.2

7.9
198

0.62

2.8

18

7.0

81

30

332
30365
0.66

90

2.0
1.6

1.7

NC
054
0.22

NC

8.0

26
33
2.6

NC
3.9

23

12
3.0

4.0

2.2

2.0

111

152

443
112

201

195

282

558
249

174

319

226

90

266
124

NC
100

Sit* Concentration (c)

0.011
4.9

1859

1784

9.6

66

10122
16348

79

6448
429

0.081
0.81

20

2135

0.49

0.68

1.2

7.9
198

0.62

2.8

18

7.0
81

30

332
30365
0.66

BO

2.0

1.6
1.7

0.22

0.54

022
1.0

8.0

26
33
2.6

013
39

2.3

116

3.0

4.0

2.2

2.0

111

152
443

112
201

195

282

556
249

75

319
226

90

266
124

39

100
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Appendix C-4

Summary Statistics for Ftoodplain Surface Soil
Sauget Area I

Shapko-WIIIWs T«t for Normality(a)

Normal

NA. n>50
MA, n>50
NA, n>50
NA,n>50
NA, n>50

100

096

0.83

NA, n>50
NA, n>50
NA, n>50

0.65

NA, n>50
NA, n>50
09075

NA. n>50
NA. n>50
NA.n>50

Lognormal Datutt Distribution

NA. n>50 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal
NA, n>50 Lognormal

100 Normal
0.97 Lognormal
0.90 Normal

NA, n>50 Lognormal
NA. n>50 Lognormal
NA, n>50 Lognormal

084 Normal
NA, n>50 Lognormal
NA, n>SO Lognormal
08062 Normal

NA, n>50 Lognonnal
NA, n>50 Lognormal
NA. n>50 Lognormal

Summary Statistics

Minimum

22
57
44
58

221

41

62

21

2.1
2.1

2.1
4.6

21
18
1.8
2.1
8.1
2.1

Mean

461

100

126

125

267

60

66

2.7

3.2

2.8

2.8

6.1

177
2.8
2.2
2.8
18
3.0

Maximum

8200
340

1400

1000

740

79

72

3.0

12
4.0

4.2

68

670
4.8
2.4
4.3
47
6.2

95% Upper Confldanc* Limit

I-TMI
764

106

161

156
284

180

752

2.78

348

286
299

801

216
2.87

236
299
21.0

309

H-TMt

366

103

126

127

278

NC

NC

NC
3.34

2.86

299

9.73

283
2.97

2.40

2.88

209
3.07

UCL(b)

366

103

126

127

278

180

NC

2.8

3.3

3.0

3.0

80

283
30
24
30
21
31

Site Concantratlon (c)

366
103

126

127

278

79

72
28

33

3.0

30

69

283
3.0
24
3.0
21
31
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Appendix D
Benthic Macrolnvertebrate Data for Dead Creek Sector F, the Borrow Pit Lake, and Reference Areas

Sauget Area I

•̂ Si
Station ID

F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-2
F-1-2
F-1-2
F-1-2
F-1-2
F-1-3
F-1-3
F-1-3
F-1-3
F-1-3
F-1-3
F-1-3
F-1-3
F-2-1
F-2-1
F-2-1
F-2-1
F-2-1
F-2-1
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-3
F-2-3
F-2-3
F-2-3
F-3-1
F-3-1
F-3-1
F-3-1
F-3-1
F-3-1
F-3-1
F-3-1
F-3-1

j.*y.?;4
Phylum -'*

Arthropoda
Arthropoda
Annelida

Arthropoda
Mollusca
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Mollusca

Arthropoda
Annelida

Arthropoda
Annelida

Arthropoda
Mollusca
Mollusca

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda

Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

i ; J£ **! •- • ri-, V

• •• Class •«'
Insects
Insecta

Oligochaeta
Insecta

Pelecypoda
Oligochaeta
OJigochaeta

Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Pelecypoda
Insecta

Oligochaeta
Insecta

OJigochaeta
Insecta

Pelecypoda
Pelecypoda

Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

•"""'^Ontor^'-v^
Diptera
Diptera

Tubificida
Diptera

Prionodesmacea
Tubificida
Tubificida

Lepidoptera
Hemiptera
Cofeoptera

Diplera
Diptera
Diptera
Diptera
Diptera

Prionodesmacea
Diptera

Tubificida
Diptera

Tubificida
Diptera

Prionodesmacea
Prionodesmacea

Diptera
Diptera
Diptera
Diptera
Diptera

Tubificida
Diptera
Diptera
Diptera
Diptera
Diptera

Tubificida
Diptera
Diptera

Hemiptera
Hemiptera

Diptera
Diptera
Diptera
Diptera

Tubificida
Diptera
Diptera

Tubificida
Tubificida
Tubificida
Diptera

Cdeoptera
Diptera
Oiptera

Coleoptera
Diptera

, ,,-V '.»!|»r» •-.'
wsf'-v1 ••?$* •••• ; '.vL-> *. .-1 . <Pv • •' •:'

*'$• Family^ ?
Chironomidae
Chironomidae

Naididae
Ceratopogorridae

Sphaenidae
Tubificidae
Tubificidae
Pyralidae
Pleidae

Hydrophflidae
Ceratopogonidae

Chironomidae
Chironomidae
Chironomidae
Chironomidae
Sphaeriidae

Chironomidae
Tubificidae

Ceratopogonidae
Naididae

Ceratopogonidae
Sphaeriidae
Sphaeriidae

Chironomidae
Chironomidae
Chironomidae

Ceratopogonidae
Ceratopogonidae

Naididae
Ceratopogonidae

Chironomidae
Ceratopogonidae

Chironomidae
Ceratopogonidae

Naididae
Ceratopogonidae

Chironomidae
Pleidae

Mesoveliidae
Chironomidae

Ceratopogonidae
Chironomidae

Ceratopogonidae
Naididae

Ceratopogonidae
Chironomidae

Naididae
Tubificidae
Tubificidae

Chironomidae
Dytiscldae

Ceratopogonidae
Chironomidae
Hydrophilidae
Stratiomyidae

&••*' '

; Sub-Family
Chironominae
Chironominae

Chironominae
Chironominae
Tanypodinae
Chironominae

Chironominae

Chironominae
Chironominae
Tanypodinae

Tanypodinae

Chironominae

Chironominae

Chironominae

Tanypodinae

Chironominae

Tanypodinae

Chironominae

Tribe
Chironomini
Chironominl

Chironomini
Chironomini
Tanypodini
Chironomini

Chironomini

Chironomini
Chronomini
Tanypodini

Coelotanypodini

Chironomini

Chironomini

Chironomini

Chironomini

Chironomini

"• • *•% '' • '•TC-'I*>j'• •'- Genus • .i*f*f

Polypedilum
Einfeldia

Branchiura
Culicoides
Sphaerium
Limnodrilus
Haemonais

Acentria
Neoplea

Hydrochus
Ceratopogon
Chironomus
Chironomus

Tanypus
Chironomus
Sphaerium

Po/ypedi/um
Limnodrilus
Ceratopogon
Branchiura
CulicrMes
Musculium
Sphaerium
Chironomus
Polypedilum

Tanypus
Ceratopogon
Sphaeromias
Branchiura

Ceratopogon
Coelotanypus

Bezzia
Chironomus
Ceratopogon
Branchiura

Sphaeromias
Chironomus

Neoplea
Mesovelia

Polypedilum
Culicoides

Psectrotanypus
Ceratopogon
Branchiura

Sphaeromias
Polypedilum
Branchiura
Limnodrilus
llyodrilus

Krenopelopia
Hygrotus
Culicoides

Polypedilum
Tropistemus
Stratiomys

••$ vi1 ; ••<.-•«...-. V •'

•̂:;&& .̂-
,̂ Specie. •:

i/linoense
sp.

sowerbyi
sp
sp.

claparedianus
waldvogeli

sp.
sp.
sp.
sp.

decorus
sp.

carinatus
sp.
sp.

i/linoense
claparedianus

sp.
sowerbyi

sp.
sp.
sp.
sp.

llmoense
neopunctlpennis

sp.
sp.

sowerbyi
sp.

scapu/aris
sp.
sp.
sp

sowerbyi
sp.
sp.
sp.
sp.

il/inoense
sp.
sp.
sp.

sowerbyi
sp.

Ulinoense
sowerbyi

hoffmeisleri
templetoni

sp.
sp.
sp.

i/linoense
sp.
sp.

Number of
.Organisms

Counted
5
4
3
3
2
1
1
1
1
1
1
1
1
1

17
8
3
1
1
5
4
4
3
2
2
1
1
7
5
3
1
1
1

12
8
8
2
2
1
1
1
1

11
9
2
1

28
14
3
2
1
1
1
1
1

Amount of Sample
Analyzed {%>

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Samplt
Total

10
8
6
6
4
2
2
2
2
2
2
2
2
2
34
16
6
2
2
10
8
8
6
4
4
2
2
14
10
6
2
2
2

24
16
16
4
4
2
2
2
2
22
18
4

2
56
28
6
4
2
2
2
2
2

Relative Abundance
(Percent)

19.23
15.38
11.54
11.54
769
3.85
3.85
385
3.85
3.85
385
385
3.85
3.85
56.67
26.67
10.00
3.33
3.33
22.73
18.18
18.18
13.64
9.09
9.09
4.55
4.55
38.89
27.78
16.67
5.56
556
5.56
3333
22.22
22.22
5.56
5.56
278
2.78
2.78
2.78
47.83
39.13
8.70
4.35
53.85
26.92
5.77
3.85
1.92
1.92
1.92
1.92
1.92
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Appendix D
Benthic Macrolnvertebrate Data for Dead Creek Sector F, the Borrow Pit Lake, and Reference Areas

Sauget Area I

Station ID
F-3-2
F-3-2
F-3-2
F-3-2
F-3-2
F-3-2
F-3-2
F-3-2
F-3-2
F-3-3
F-3-3
F-3-3
F-3-3
F-3-3
F-3-3
F-3-3
F-3-3
F-3-3

BP-1-1
BP-1-1
BP-1-1
BP-1-1
BP-1-1
BP-1-1
BP-1-1
BP-1-1
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-2-1
BP-2-1
BP-2-1
BP-2-1
BP-2-1
BP-2-1
BP-2-1
BP-2-1
BP-2-1
BP-2-1
BP-2-1

Phylum
Annelida
Annelida
Annelida

Arthropoda
Mollusca
Annelida

Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Mollusca

Arthropoda
Annelida
Annelida

Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida

Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda

Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Nematoda
Annelida
Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda
' "vopoda

BP-2-1 1 opoda

Clas*
Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Gastropoda
Oligochaeta

Insecta
Insecta
Insecta

Otigochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Gastropoda
Insecta

Oligochaeta
Oligochaeta

Insecta
Hirudinea
Insecta
Insecta
Insecta

Oligochaeta
Oligcchaeta

Insecta
Hirudinea
Insecta
Insecta
Insecta

Oligochaeta
Oligcchaeta

Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta
Insecta

Hirudinea
Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta

Oligochaeta
Insecta
Insecta
Insecta
Insecta
Insecta

Order • • ' • ' •
Tubificida
Tubificida
Tubificida
Diptera

Basommatophora
Tubificida
Hemiptera

Diptera
Diptera

Tubificida
Tubificida
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera

Basommatophora
Odonata
Tubificida
Tubificida
Hemiptera

Pharyngobdellida
Diptera
Diptera
Diptera

Tubificida
Tubificida
Hemiptera

Pharyngobdellida
Diptera

Ephemeroptera
Odonata
Tubificida
Tubificida

Trichoptera
Diptera

Odonata
Tubificida
Hemiptera

Diptera
Odonata

Pharyngobdellida
Tubificida
Tubificida

Ephemeroptera
Coteoptera

Diptera
DorylaimkJa
Tubificida
Tubificida
Tubificida
Tubificida
Diptera
Diptera

Tubificida
Diptera
Diptera

Odonata
Diptera
Diptera

Family
Tubificidae
Naididae

Tubificidae
Chironomidae

Physidae
Tubificidae
Corixidae

Ceratopogonidae
Tipulidae
Naididae

Tubificidae
Chironomidae

Ceratopogonidae

Chironomidae
Tipulidae

Ceratopogonidae
Physidae

Libellulidae
Naididae

Tubificidae
Corixidae

Erpobdellidae
Ceratopogonidae

Chironomidae
Chironomidae

Tubificidae
Naididae
Corixidae

Erpobdellidae
Chironomidae

Caenidae
Libellulidae
Naididae
Naididae

HydroptHidae
Chironomidae
Gomphidae
Tubificidae
Corixidae

Ceratopogonidae
Libellulidae

Erpobdellidae
Tubificidae
Naididae
Caenidae

Hydrophildae
Chironomidae

Tubificidae
Naididae

Tubificidae
Naididae

Chironomidae
Ceratopogonidae

Naididae
Chironomidae
Chironomidae
Gomphidae

Chironomidae
Ceratopogonidae

'Sub-Family

Chironominae

Corixinae

Chironominae

Tanypodinae

Tanypodinae
Tanypodinae

Tanypodinae

Hydroptiinae
Chironominae

Corixinae

Tanypodinae

Tanypodinae

Tanypodinae
Tanypodinae

Chironominae

' - "•••. . ':;&•••:•
Trtbt

Chirooomini

Chironomlni

Natarsiini
Tanypodini

Tanypodini

Chironomlni

Tanypodini

Tanypodini

Coelotanypodini
Tanypodini

Chronomini

Pa,

Genus '-.-̂ SHs
LJmnodrilus
Branchiura
llyodrilus

Polypedilum
Physella

Dero
Trichocorixa
Sphaeromias

Tipulidae (family)
Branchiura
LJmnodrilus
Polypedium
Sphaeromias

Diptera (class)
Krenopelopia

LJmonia
Ceratopogon

Physella
PerHhemis
Branchiura
LJmnodrilus
Palmacorixa
Uooreobdella
Ceratopogon

Natarsla
Tanypus

LJmnodrilus
Dero

Palmacorixa
Uooreobdella

Tanypus
Caenis

PerHhemis
Aulodrilus
Branchiura
Hydroptfa

Cryptotendipes
Arigomphus
LJmnodrilus
Trichocorixa
Ceratopogon
Perithemis

Uooreobdella
llyodrilus

Branchiura
Caenis

Berosus
Tanypus
Alaimus

LJmnodrilus
Dero

llyodrilus
Aulodrilus
Tanypus

Ceratopogon
Branchiura

Clinotanypus
Tanypus

Angomphus
Chironomus
Culicoides

Specie*
hoffmeisteri
sowerbyi
templetonl
illinoense

heterostropha
vaga
sp.
sp.

sowerbyi
hotfmeisteri
illinoense

sp.

sp.
sp.
sp.

heterostropha
sp.

sowerbyi
hoffmeisteri

sp.
microstoma

sp.
sp.

neopunctipennis
hoffmeisteri

digitals
sp.

microstoma
neopunctipennis

sp.
sp.

pigueti
sowerbyi

aiax
sp.
sp.

hoffmeisteri
sp.
sp.
sp.

microstoma
templetonl
sowerbyi

sp.
sp.

neopunctipennis
sp.

hoffmeisteri
digitals

templetonl
pigueti

stellatus
sp.

sowerbyi
sp.

neopunctipennis
sp.

sallnarius
sp.

Number of
Organtems •'.
Counted

31
27
2
2
2
1
1
1
1

26
11
10
3
3
3
1
1
1
5
3
3
2
1
1
1
1
4
3
3
2
2
2
2
1
1
1
1
1
7
5
2
2
1
1
1
1
1
1
1

27
6
5
4
3
3
2
2
2
1
1
1

Amount of Sample
Analyzed (%)

so
50
SO
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
SO
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
SO
50
50
50
50
50
50
50
50
50
50
50
SO
50
50
50
50
50
50
50
50

Sample
Total

62
54
4
4
4
2
2
2
2
52
22
20
6
6
6
2
2
2
10
6
6
4
2
2
2
2
8
6
6
4
4
4
4

2
2
2
2
2
14
10
4
4
2
2
2
2
2
2
2
54
12
10
8
6
6
4
4
4
2
2
2

Relative Abundance
(Percent)

45.59
39.71
2.94
2.94
2.94
1.47
1.47
1.47
1.47

44.07
18.64
16.95
5.08
5.08
5.08
1.69
1.69
1.69

29.41
17.65
17.65
11.76
588
5.88
5.88
5.88
17.39
13.04
13.04
8.70
8.70
8.70
8.70
4.35
4.35
4.35
4.35
435
30.43
21.74
8.70
8.70
4.35
4.35
4.35
4.35
4.35
4.35
4.35
47.37
10.53
8.77
7.02
5.26
5.26
3.51
3.51
3.51
1.75
1 75
1.75
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Appendix D
Benthic Macrolnvertebrate Data for Dead Creek Sector F, the Borrow Pit Lake, and Reference Areas

Sauget Area I

Station ID
BP-2-2
BP-2-2
BP-2-2
BP-2-2
BP-2-2
BP-2-2
BP-2-2
BP-2-2
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-2-3
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3

PDC-1-1
PDC-1-1
PDC-1-1
POC-1-1
PDC-1-1
PDC-1-1
PDC-1-2
PDC-1-2
PDC-1-2
PDC-1-3
PDC-1-3
PDC-1-3

Phylum
Annelida
Annelida

Arthfopoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda

Annelida
Arthropoda
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda

Annelida
Arthropoda
Arthropoda
Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida
Annelida
Annelida

Arthropoda
Arthropoda

Annelida
Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda

Class
Oligochaeta
Oligocnaeta

Insecta
Insects

Oligochaeta
Insecta
Insecta
Insecta

Oligochaeta
Insecta

Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Oligochaeta
Ofigochaeta

Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta

Oligochaeta
Insecta
Insecta

Oligochaeta
Insecta
Insecta

Order
Tubificida
Tubificida
Diptera
Diptera

Tubificida
Diptera
Diptera
Diptera

Tubificida
Diptera

Tubificida
Tubificida
Diptera
Diptera
Diptera

Odonata
Diptera
Diptera
Diptera
Diptera
Diptera

Tubificida
Tubificida
Tubificida
Diptera
Diptera
Diptera

Odonata
Tubificida
Diptera
Diptera

Tubificida
Tubificida
Tubificida
Diptera

Odonata
Diptera
Diptera
Odonata
Diptera

Tubificida
Tubificida
Tubificida
Diptera
Diptera
Diptera
Diptera

Odonata
Diptera

Tubificida
Tubificida
Tubificida
Tubificida
Diptera
Diptera

Tubificida
Diptera
Diptera

Tubificida
Diptera
Diptera

Family "
Tubificidae
Tubificidae

Chironomidae
Chironomidae

Naididae
Chironomidae

Ceratopogonidae
Chironomidae

Tubificidae
Ceratopogonidae

Naididae
Naididae

Chironomidae
Chironomidae
Chironomidae
Gomphidae

Chironomidae
Chironomidae
Chironomidae
Chironomidae

TipulkJae
Tubificidae
Naididae
Naididae

Ceratopogonidae
Chironomidae
Chironomidae

LibeDulidae
Naididae

Chironomidae
Ceratopogonidae

Tubificidae
Naididae
Naididae

Ceratopogonidae
Libellulidae

Chironomidae
Chironomidae

Libellulidae
Ceratopogonidae

Tubificidae
Naididae
Naididae

Ceratopogonidae
Ceratopogonidae

Chaoborldae
Chironomidae
Libellulidae

Chironomidae
Tubificidae
Naididae

Tubificidae
Tubificidae

Ceratopogonidae
Chaoboridae
Tubificidae

Ceratopogonidae
Ceratopogonidae

Tubificidae
Ceratopogonidae

Chironomidae

Sub-Family

Chironominae
Tanypodinae

Tanypodinae

Tanypodinae

Chironominae
Chironominae
Tanypodinae

Chironominae
Tanypodinae
Tanypodinae
Tanypodinae

Tanypodinae
Chironominae

Tanypodinae

Chironominae
Tanypodinae

Chironominae

Tanypodinae

Tanypodinae

Tribe

Chironomini
Procladiini

Coelotanypodini

Tanypodini

Chironomini
Tanyjarsini
Tanypodini

Chironomini
Coelotanypodini

Procladiini
Tanypodini

Tanypodini
Chironomini

Coelotanypodini

Tanytarsini
Tanypodini

Chironomini

Tanypodini

Tanypodini

: ' V- .'V

Genus '••
Umnodrilus
llyodrilus

Chironomus
Procladius
Branchiura

Clinotanypus
Ceratopogon

Tanypus
Umnodrilus
Ceratopogon

Dero
Branchiura
Chironomus
Tanylarsus
Tanypus

I Arigomphus
Cladopelma
Clinotanypus
Procladius
Tanypus

Tipulidae (tamlly)
Umnodrilus

Dero
Branchiura

Ceratopogon
Tanypus

Cryplochironomus
Perithemis
Aulodrilus

Clinotanypus
Sphaeromias
Umnodrilus
Branchiura

Dero
Ceratopogon

Plathemis
Tanytarsus

Tanypus
Perithemis

Sphaeromias
Umnodrilus
Branchiura

Dero
Ceratopogon

Bezzla
Chaoborvs

Cryplochironomus
Perithemis
Tanypus

Umnodrilus
Dero

llyodrilus
Psammoryctides

Ceratopogon
Chaoborvs
Limnodrilus
Ceratopogon

Bezzia
Umnodrilus

Ceratopogon
Tanypus

Species
hoffmeisteri
templetoni
salinarius

SP.
sowerfjyi

sp.
sp.

neopunctlpennis
hotlmeisteri

sp.
digitata

sowerbyi
decorus

sp.
stellatus

sp.
sp.
sp.
sp.

neopunctlpennis

hoffmeisteri
digitata

sowerbyi
sp.

neopuncllpennis
tulvus

sp.
pigueti

sp
sp

hoffmeisteri
sowerbyi
digitata

sp.
sp.
sp.

neopunctlpennis
sp.
sp.

hoffmeisteri
sowerbyi
digitata

sp.
sp.

punctipennis
fulvus

sp.
neopunctlpennis

hoffmeisteri
digitata

templetoni
califomianus

sp.
punctipennis
hoffmeisteri

sp.
sp.

hoffmeisteri
sp.

neopunctlpennis

Number of
Organisms
Counted

13
4
3
3
2
2
1
1

18
7
6
2
2
2
2

42
16
9
5
4
3
2
1
1
1
7
2
1
1
1
1
1
1
1

36
5
3
2
1
1
1
1
1

71
2
2 __,
2
1
1
4
1
1
4 __,
2
1

Amount of Sample
Analyzed (%)

50
50
50
50
50
50
SO
50
50
50
50
50
50
50
50
50
50
50
50
50
50
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Sample
Total

26
8
6
6
4
4
2
2

36
14
12
4
4
4
4
2
2
2
2
2
2
42
16
9
5
4
3
2
1
1
1
7
2
1
1
1
1
1
1
1

36
5
3
2
1
1
1
1
1

71
2
2
2
1
1
4
1
1

4
2
1

Relative Abundance
(Percent)

44.83
13.79
10.34
10.34
6.90
690
3.45
3.45

4000
15.56
13.33
4.44
444
4.44
4.44
2.22
2.22
2.22
2.22
2.22
2.22
50.00
19.05
10.71
5.95
4.76
3.57
2.38
1.19
1.19
1.19

43.75
12.50
6.25
6.25
6.25
6.25
6.25
6.25
6.25
70.59
9.80
5.88
3.92
1.96
1.96
1.96
1.96
1.96

89.87
2.53
2.53
2.53
1.27
1.27

66.67
16.67
16.67
57.14
28.57
14.29

Page 3 of 4



Appendix D
Benthlc Macrolnvertebrate Data for Dead Creek Sector F, the Borrow Pit Lake, and Reference Areas

Sauget Area I

• •-.#&;
Station ID
POC-2-1
PDC-2-1
PDC-2-2
PDC-2-2
PDC-2-2
PDC-2-2
PDC-2-2
PDC-2-3
PDC-2-3
PDC-2-3
PDC-2-3
PDC-2-3
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-2
REF2-2-2
REF2-2-3
REF2-2-3
REF2-2-3
REF2-2-3
REF2-2-3

Phylum!
Annelida
Molluscs
Annelida
Annelida
Annelida
Annelida

Arthropoda
Annelida

Arthropoda
L Annelida

Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda
Mollusca
Annelida
Annelida

Arthropoda
Annelida
Mollusca

Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda

Oligochaeta
Pelecypoda
Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta
Crustacea

Oligochaeta
Insecta

Oligochaeta
Insects
Insecta

Oligochaeta
Insecta
Insecta

Crustacea
Gastropoda
Oligochaeta
Oligochaeta

Insecta
Oligochaeta
Gastropoda

Insecta
Insecta
Insecta

Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta

Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta

Oligochaeta
Insecta

Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta

Oligochaeta
Insecta
Insecta
Insecta
Insecta

$!'.•-*• ' Ordar"':)*'-
Tubificida

Prionodesmacea
Tubificida
Tubificida
Tubificida
Tubificida
Decapoda
Tubificida
Diptera

Tubificida
Diptera
Diptera

Tubificida
Diptera
Diptera

Decapoda
Basommatophora

Tubificida
Tubificida

Diptera
Tubificida

Basommatophora
Diptera

Hemiptera
Diptera

Tubificida
Tubificida
Diptera
Diptera

Hemiptera
Diptera

Tubificida
Diptera
Diptera

Tubificida
Tubificida
Hemiptera

Diptera
Diptera

Tubificida
Diptera

Tubificida
Tubificida
Diptera
Diptera
Diptera
Diptera
Diptera

Tubificida
Diptera

Tubificida
Diptera
Diptera
Diptera

Hemiptera

Tubificidae
Unionidae
Tubificidae
Tubificidae
Naididae

Tubificidae
Palaemonldae

Tubificidae
Chaoboridae

Naididae
Chironomidae
Chironomldae

Tubificidae
Ephydridae

Chironomidae
Palaemonldae

Physidae
Tubificidae
Tubificidae

Ceratopogonidae
Tubificidae
Physidae

Ceratopogonidae
Corixidae

Chironomidae
Tubificidae
Naididae

Ceratopogonidae
Ceratopogonidae

Corixidae
Ceratopogonidae

Tubificidae
Chironomidae

Ceratopogonidae
Naididae
Naididae
Corixidae

Ceratopogonidae
Ceratopogonidae

Tubificidae
Ceratopogonidae

Naididae
Naididae

Chironomidae
Ceratopogonidae

Chironomidae
Tipufidae

Chironomidae
Tubificidae

Chironomidae
Tubificidae

Chironomidae
Chironomidae
Chironomidae

Corixidae

$jj%&{:'&'&KH-;/ K-,-fsfi
fsiib-FimllyT

Chironominae
Tanypodinae

Tanypodinae

Corixinae
Tanypodinae

Tanypodinae

Corixinae

Tanypodinae

Chironominae

Orthocladiinae

Tanypodinae

Chironominae
Chironominae
Tanypodinae

Corixinae

Chironomlni
Procladiini

Tanypodini

Tanypodini

Tanypodini

Tanypodini

Tanytarsini

Orttwcladiini

Pentaneurini

CWronomini
Chironornini
Tanypodini

LJmnodrilus
Lampsilis

LJmnodrilus
llyodrilus

Dero
PsammorycfWes
Pa/aemonefes

UmnooWus
CnaoDorus

Dero
Ch/ronomus
Procladlus
LJmnodrilus

Ephydra
Tanypus

Palaemoneles
Physella

Nals
LJmnodrilus
Ceratopogon
Umnodritus

Physella
Ceratopogon
Trichocorixa

Tanypus
Psammoryctldes

Aulodritus
Sphaeromlas

Culicoides
Slgara

Culicoides
LJmnodrilus

Tanypus
Ceratopogon
Aulodrilus

Dero
Trichocorixt

Bezoa
Sphaeromlas
Umnodrius
Ceratopogon

Dero
Aulodrilus
Tanypus

Spheeromias
Tanytarsus
Ormosia

Pseclrodadius
LJmnodrilus

Atlabesmyia
Umnodrius
CMronomus
PorypedHum

Tanypus
Tnchocorixa

hoffmeisteri
sp.

hoffmeisteri
tempMoni

digHtta
califomlanus
kadiakensls
hoffmeisteri
punctlpennls

digitate
decorus

sp.
hoffmeisteri
subopaca

neopunctipennls
kadiakensls

heterostropha
variabHis

udekemianus
sp.

hoffmeisteri
heterostropha

sp.
sp.

neopunctipennls
califomlanus

pluriseta
sp.
sp.
sp.
sp.

hoffmeisteri
neopunctipennis

sp.
pluriseta
digitate

sp.
sp.
sp.

hoffmeisteri
sp.

djytata
piguetl

neopunctipennls
sp.
sp.
sp.
sp.

hoffmeisteri
annulatt

hoffmetsteri
salinarius
scalaenum

neopunctipennls
sp

;|{lumb«f>ot , »:,

3
1

30
3
1
1
1

49
2
1
1
1

149
6
2
2
2
1
1
1

115
3
2
2
2

60
SO
28
5
2
1
1
1
1

22
8
1
1
1
1
1
1
1
13
1

25
8
1
1
1

V';-:?.;v >><3fti-<- ;;
Amount of ,8*rhpl«
^XnilyxednM *

100
100
100
100
100
100
100
50
50
50
50
50
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
100
100
100
100
100
100
100
100
100
100
too
100
100
100
100
100

* •'•.-•. '•';•••
f Sample ,
$£n3*v

3
1

30
3
1
1
1

98
4

2
2
2

1490
60
20
20
20
10
10
10

1150
30
20
20
20
10
10
10
10
10

600
500
280
50
20
10
10
10
10
22
8
1
1
1
1
1
1
1
13
1

25
8
1
1
1

••••.'•..".• , , . • • • -•-'•&•:•'
t, Relative Abundance

:fc;-»-:(PereenO '̂-' -
75.00
25.00
83.33
8.33
2.78
2.78
2.78
90.74
3.70
1.85
1.85
1.85

90.85
3.66
1.22
1.22
1.22
0.61
0.61
0.61

89.15
2.33
1.55
1.55
1.55
0.78
0.78
0.78
0.78
0.78
40.27
33.56
18.79
3.36
1.34
0.67
0.67
0.67
0.67
59.46
21.62
2.70
2.70
2.70
2.70
2.70
2.70
2.70
92.86
7.14

69.44
22.22
2.78
2.78
2.78
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Natural Resource
Assessments

Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13012

Client Sample ID : F-1 -1 -"CREEK SECTOR F-1 "

Remarks :

Phylum Class Order

Annelida Ollgochaeta Tubfficida

usca Pelecypoda Prionodesmacea

Arthropoda Insecta Coleoptera

Diplera

Hemiptera

Lepidoptera

Date/Time Sample Collected : 1 0/7/99 @ 3:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

-.OOP

n
Family Sub-Family Tribe Genus/Species/Variety Counted

Naididae Haemonais waldvogeli

Tubifitidae Branchiura sowerbyi

Limnodrilus claparedianus

Sphaeriidae Sphaerium sp

Hydrophilidae Hydrochus sp.

Ceratopogonidae Ceratopogon sp.

Culicoides sp.

Chironomidae Chironominae Chironomini Chironomus sp.

Chironomus decorus

Einfeldia sp.

Potypedilum illinoense

Tanypodinae Tanypodini Tan/pus carinatus

Pleidae Weop/ea sp.

Pyralidae Acentna sp

Sub-Total:

Grand Total:

1

3

1

2

1

1

3

1

1

4

5

1

1

1

26

26
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Aquatec Biological Sciences
Sciences

Environmental
Toxicology

Natural Resource
Assessments

»«b.r.*i«ir»iuMicrobiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

Date
BTR No.
Project No.
No. of Samples
Date Received

: 12/23/99
: 03703
: 99033
: 69
: 10/26/99

Laboratory Sample ID : 13013

Client Sample ID : F-1-2-"CREEK SECTOR F-1"

Remarks

Date/Time Sample Collected : 10/7/99 @ 3:00:00 P

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety
#

Counted

Annelida Oligochaeta

Mollusca Pelecypoda

Arthropoda Insecta

Tubificida Tubificidae

Prionodesmacea Sphaehidae

Diptera Ceratopogonidae

Chironomidae Chironominae Chironomini

Limnoctnlus claparedianus

Sphaerium sp.

Ceratopogon sp.

Chironomus sp.

Polypedttum illinoense

1

8

1

V

Sub-Total: 30

Grand Total: 30
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13014
Client Sample ID : F-1-3-"CREEK SECTOR F-1"
Remarks :

Date/Time Sample Collected : 10/7/99 @ 3:00:00 P
Percent Sample Examined : 50
Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety

Annelida Oligochaeta Tubtficida Tubificidae Branchiura sowertjyi

Mollusca Pelecypoda Prionodesmacea Sphaeriidae Musculiumsp.

Sphaerium sp.

.ropoda Insecta Diptera Ceratopogonidae Ceratopogon sp
•̂ ^^

Culicoides sp

Chironomidae Chironommae Chironommi Chironomus sp

Polypedilum illinoense

Tanypodinae Tanypodini Tanypus neopunctipennis

Sub-Total:
Grand Total:

#
Counted

5

4

3

1

4

2

2

1

22

22
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*°AI
// \ Aquate
V \%- ^/ ^ ^WH Ecology "

Sciences

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET,IL

c Biological Sciences
«^ sszr* ty s?;sr" & "»<**» ^

H

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13015

Client Sample ID : F-2-1-"CREEK SECTOR F-2"

Remarks :

Phylum Class Order

Annelida Oligochaeta Tubificida

Arthropods Insects Diptera

Date/Time Sample Collected : 10/7/99 @ 4:10:00 P

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

#
Family Sub-Family Tribe Genus/Species/Variety Counted

Tubificidae Branchiura sowertyi 5

Ceratopogonidae Bezzia sp. 1

Ceratopogon sp. 3

Sphaeromias sp.

Chironomidae Chironominae Chironomini Chironomus sp. t — '

Tanypodinae Coelotanypodini Coetotanypus scapulans 1

Sub-Total: 18

Grand Total: 18
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGETJL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13016

Client Sample ID : F-2-2-"CREEK SECTOR F-2"

Remarks :

Date/Time Sample Collected : 10/7/99 @ 4:10:00 P

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety

Annelida Oligochaeta Tubificida Tubificidae Branchiura sowertyi

Arthropoda Insecta Diptera Ceratopogonidae Ceratopogon sp.

Culkxtides sp

Sphaeromias sp

Chironomidae Chironominae Chironomini Chironomus sp.

Polypedilum illinoense

Tanypodinae Psectrotanypus sp.

Hemiptera Mesoveliidae Mesovelia sp.

Pteidae Weoptea sp.

Sub-Total:

#
Counted

8

12

1

8

2

1

1

1

2

36

Grand Total: 36
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Aquatec Biological Sciences
Sciences

Ecology Environmental
Toxicology

Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13017

Client Sample ID : F-2-3-"CREEK SECTOR P-2"

Remarks :

Date/Time Sample Collected : 10/7/99 @ 4:10:00 P

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety *Counted

Annelida

Arthropoda

Oligochaeta

Insecta

Tubificida

Diptera

Tubificidae

Ceratopogonidae

Chironomidae Chironominae Chironomini

Branchiura sowerbyi

Ceratopogon sp.

Sphaeromias sp.

Polypedilum illinoense

9

11

2

Sub-Total: 23—^

Grand Total: 23
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Mfcrobfology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET,IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13018

Client Sample ID : F-3-1-"CREEK SECTOR F-3"

Remarks :

Date/Time Sample Collected : 10/7/99 @ 10:45:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe

Annelida OlKjochaeta Tubificida Tubifitidae

iropoda Insecta Coleoptera Dytiscidae

HydrophilkJae

Diptera Ceratopogonidae

Chironomidae Chironominae Chironomini

Tanypodinae

Stratiornyidae

Genua/Species/Varlety

Branchiura sowertyi

llyodrihjs templetoni

Limnodrilus holfmeisteri

Hygrotus sp

Tropistemus sp

Culicoides sp.

Polypedilum illinoense

Krenopelopia sp.

Stratiomys sp.

Sub-Total:

Grand Total:

#
Counted

28

3

14

1

1

1

1

2

1

52

52
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Natural Resource
Assessments

Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13019

Client Sample ID : F-3-2-"CREEK SECTOR F-3"

Remarks :

Date/Time Sample Collected : 10/7/99 @ 10:45:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida Oligochaeta Tubificida Naididae

Tubificidae

Dero vaga

Branchiura sowerbyi

llyodrilus templetoni

1

27

2

Umnodrilus hoffmeisteri

Mollusca Gastropoda

Arthropoda Insecta

Basommatophora

Diptera

Hemiptera

Physidae

Ceratopogonidae

Chironomidae Chironominae Chironomini

Tipulidae

Corixidae Corixinae

Physella heterostropha

Sphaeromias sp.

Polypedilum illinoense

Trichocoma sp.

Sub-Total:

z~- '

1

2

1

1

68

Grand Total: 68

Submitted By: ABS Page 74 of 7'

75 Green Mountain Drive, South Burlington, Vt. 05403 Tel: 802.860.1638 Fax: 802.658.3189



Aquatec Biological Sciences
_ 7 \* ,

Sciences
^HEcotogy ^ r̂ S*"

V\tl Natural Resource
^jf Assessments

^ Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGETJL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12965

Client Sample ID : F-3-3-"CREEK SECTOR F-3"

Remarks :

Date/Time Sample Collected : 10/7/99 @ 10:45:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Specles/Vartety
#

Counted

Annelida Oligochaeta Tubificida Tubificidae Branchiura sowerbyi

Limnodrilus holfmeisteri

Mollusca Gastropoda Basommatophora Physidae Physella heterostropha

'iropoda Insecta Diptera

'̂ -̂  Ceratopogonidae Ceratopogon sp.

Sphaeromias sp.

Chironomidae Chironominae Chironomini Polypedilum illinoense

Tanypodinae Krenopelopia sp.

Tipulidae Limonia sp

Sub-Total:

Grand Total:

26

11

1

3

1

3

10

3

1

59

59
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Sciences

Aquatec Biological Sciences

*

Environmental
Toxicology

Natural Resource
Assessments

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12985

Client Sample ID : BP-1-1-"BORROWPITLAKE-1"

Remarks :

Date/Time Sample Collected : 10/6/99 @ 11:30:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class

Annelida Hirudinea

Oligochaeta

Order Family Sub-Family

Pharyngobdellida Erpobdellidae

Tubifictda Tubificidae

Tribe Genus/Species/Variety Counted

Mooreobdella mtcrostoma 1

Branchiura sowertyi 3

Arthropoda Insecta Diptera Ceratopogonidae

Chironomidae Tanypodinae Natarsiini

Tanypodini

Limnodrilus hoffmeisteri

Ceratopogon sp.

Natarsia sp.

Tanypus neopunctipenms

Hemiptera Corixidae Pa/maconxa sp.

Odonata Libellulidae Penthemis sp

Sub-Total:

Grand Total:

2

5

17

17
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Sciences

Aquatec Biological Sciences
Environmental
Toxicology

Natural Resource
Assessments

ui,.,._woi~«Mfcrobtotogy

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET,IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12986

Client Sample ID : BP-1-2-"BORROW PIT LAKE -1"

Remarks

Phylum Class Order

Annelida Hirudinea Pharyngobdellida

Oligochaeta TubiTicida

^-'

Arthropods Insecta Diptera

Ephemeroptera

Hemiptera

Odonata

Trichoptera

Date/Time Sample Collected : 10/6/99 @ 11:

Percent Sample Examined : SO

Sampling Depth (m) : Not Reported

30:00

#
Family Sub-Family Tribe Genus/Species/Variety Counted

Erpobdellidae Mooreobdella micmstoma

Naididae Oero digitate

TubiflcJdae Autodnlus pigueti

Branchiura sowertyi

LimnodrHus holfmeisteh

Chironomidae Chironommae Chironomini Cryptotendipes sp.

Tanypodinae Tanypodini Tanypus neopunctipennis

Caenklae Caenis sp.

Corixidae Palmacoma sp.

GomphkJae Arigomphus sp.

Libeflulidae Perithemis sp.

Hydroptilidae Hydroptilinae Hydroptila ayax

Sub- rota/:

Grand Total:

2

3

1

1

4

1

2

2

3

1

2

1

23

23
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V \£
/ \^ ^^H Ecology -

Sciences

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01 824

Reference: SAUGETJL

C Kir^l/Nni/^f^l ^^r*tfiif\f*fnDioioyiccii oc ic rice'
^^ Trafcdogyntol ^ AssMsme t̂e''* ^L Mterobtology _^_

Date :
BTR No. :
Project No. :
No. of Samples :
Date Received :

12/23/99
03703
99033
69

10/26/99

Laboratory Sample ID : 1 2987
Client Sample ID : BP-1-3-"BORROWPITLAKE-1"
Remarks :

Phylum Class Order

Nematoda Dorylaimida

Annelida Hirudinea PharyngobdellkJa

Oligochaeta Tutxficida

Date/Time Sample Collected
Percent Sample Examined
Sampling Depth (m)

: 10/6/99® 11:30:00
: 50
: Not Reported

#
Family Sub-Family Tribe Genus/Species/Variety Counted

A/aimus sp. 1

Erpobdellidae Mooreobde/la microstoma 1

Tubificidae Branchiura sowertyi 1

llyodrilus templetoni «

Limnodrilus hoffmeisteri ^_^,

Arthropoda Insecta Coleoptera

Diptera

Hydrophilidae Berosus sp.

Ceratopogonidae Ceratopogon sp

1

2

Chironomidae Tanypodinae Tanypodini Tanypus neopunctipennis ^

Ephemeroptera

Hemiptera

Odonata

Caenidae Caenis sp.

Corixidae Corixinae Trichocorixa sp.

Libellulidae Perithemis sp.

1

5

2

Sub- Total: 23
Grand Total: 23
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Sciences

Aquatec Biological Sciences
tyyszssr &Ecology Environmental

Toxicology
Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGETJL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12995

Client Sample ID : BP-2-1 -"BORROW PIT LAKE-2"

Remarks :

Date/Time Sample Collected : 10/6/99 @ 9:30:00 A
Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida Oligochaeta Tubificida Naididae

Tubifictdae

Arthropoda Insects Diptera Ceratopogonidae

Chironomidae Chironominae

Tanypodmae

Odonata Gomphldae

Dem digitals

Aulodrilus pigueti

Branchiura sowertyi

llyodrilus templetom

Limnodrilus hoffmeisteri

Ceratopogon sp.

Culicoides sp.

Chironommi Chironomus salinarius

Coelotanypodini Clinotanypus sp.

Tanypodini Tanypus neopunctipennis

Tanypus stellatus

Arigomprtos sp

6

4

2

5

27

3

1

1

2

2

3

1

Sub-Total: 57

Grand Total: 57
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V ^>
/ NP- ^U, Eco^gy ^ ^nrnp. ^ Natural

Sciences

^ ̂ ^ • ̂ ^ • »^^^^^^

r̂ nT" ^ M °̂«^ ^

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12988

Client Sample ID : BP-2-2-"BORROW PIT LAKE-2"

Remarks :

Date/Time Sample Collected : 10/6/99 @ 9:30:00 A
Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety

Annelida Oligochaeta Tubificida Tubifiadae Branchiura sowertjyi

llyodrilus templetoni

Umnodrilus hoffmeisteri

Arthropoda Insecta Oiptera Ceratopogonidae Ceratopogon sp.

Chironomidae Chironominae Chironomini Chironomus salinarius

Tanypodinae Coelotanypodini Clinotanypus sp.

Procladiini Procladius sp.

Tanypodini Tanypus neopunctipennis

Sub-Total:
Grand Total:

#
Counted

2

4

13

*— '
2

3

1

29

29
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
\\|f.
•̂ jjr

Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12989

Client Sample ID : BP-2-3-"BORROW PIT LAKE-2"

Remarks :

Phylum Class Order

Annelida Oligochaeta Tubificida

ropoda Insecta Diptera

•• — -

Odonata

Date/Time Sample Collected : 10/6/99 @ 9:30:
Percent Sample Examined : 50
Sampling Depth (m) : Not Reported

:OOA

*Family Sub-Family Tribe Genus/Species/Variety Counted

NaidkJae Dem digitals

Tubificidae Branchiura sowerbyi

Limmxtrilus holhneisteri

Ceratopogonldae Ceratopogon sp.

Chironomklae Chironominae Chironomini Chironomus decorus

Qadopelma sp.

Tanytarsini Tanytarsus sp

Tanypodinae Coelotanypodini Clinotanypus sp

Prodadilni Procladius sp.

Tanypodini Tanypus neopunctipennis

Tanypus stellatus

Tipulidae

Gomphidae Angomphus sp.

Sub-Total:

Grand Total:

6

2

18

7

2

1

2

1

1

1

2

1

1

45

45
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Aquate
8, ^_*^ ^VH Ecology 4

Sciences

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

c Biological Sciences
^fet Environmental \\( Natural Resource *m .„— .̂ -.
^ Toxicology ĵ> Assessments C| Microb'<*W ^s

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12992

Client Sample ID : BP-3-1 -"BORROW PIT LAKE-3"

Remarks :

Phylum Class Order

Annelida Oligochaeta Tubificida

Arthropoda Insects Diptera

Odonata

Date/Time Sample Collected : 10/6/99 @ 4:30:00 P

Percent Sample Examined MOO

Sampling Depth (m) : Not Reported

#
Family Sub-Family Tribe Genus/Species/Variety Counted

Naldidae Dero digitals 16

Tubificidae Au/odri/us ptgueti 1

Branchiura sowertjy/ 9

Limnodnlus hoffmeisteri

Ceratopogonidae Ceratopogon sp. ->^^

Sphaeromias sp. 1

Chironomidae Chironominae Chironomini Cryptochironomus tutvus 3

Tanypodinae Coelotanypodini Clinotanypus sp. 1

Tanypodini Tan/pus neopunctipennis 4

Libellulidae Perithemis sp. 2

Sub-Total: 84
Grand Total: 84
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Aquatec Biological Sciences
•- V \%- ^/ \^ *4*«4 Ecology

Sciences
^Sfe. Environmental

•̂̂  Toxicology ty rsUST" ^ Mcr*to^

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12990

Client Sample ID : BP-3-2-"BORROW PIT LAKE-3"

Remarks :

Phylum Class Order

Annelida Oligochaeta Tubificida

iropoda Insecta Diptera
*> —

Odonata

Date/Time Sample Collected : 10/6/99 @ 4:30

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

-.OOP

*Family Sub-Family Tribe Genus/Species/Variety Counted

Naididae Dero digitals

Tubifkadae Branch/ura sowertjyi

Limnodrilus holfmeisteri

Ceratopogonidae Cera/opogon sp

Sphaeromias sp

Chironomidae Chironominae Tanytarsini Tanytarsus sp

Tanypodinae Tanypodini Tanypus neopunctipennis

Libellulidae Perithemissp.

Plathemis sp.

Sub-Total:

Grand Total:

1

2

7

1

1

1

1

1

1

16
16
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology (Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID
Client Sample ID
Remarks

Phylum

: 12991

: BP-3-3-"BORROW PIT LAKE-3"

Class Order

Date/Time Sample Collected
Percent Sample Examined
Sampling Depth (m)

: 1 0/6/99 @ 4:30:00 P

: 100

: Not Reported

#
Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida

Artfiropoda

Oligochaeta

Insects

Tubificida

Diptera

Odonata

Naldidae

Tubificidae

Ceratopogonidae

Chaoboridae

Chironomidae

Libellulidae

Chironominae Chironomini

Tanypodinae Tanypodini

Dero aigitata

Branchiura sowertoyi

Limnodrilus holfmeisteri

Bez2ia sp.

Ceratopogon sp.

Chaoborvs punctipennis

Cryptochironomus fulvus

Tanypus neopunctipennis

Perithemis sp

3

5

36

Sub-Total: 51
Grand Total: 51
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET,IL

Laboratory Sample ID : 12979

Client Sample ID : PDC-1-VPRARIE DUPONT CREEK-11

Remarks :

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Date/Time Sample Collected : 10/8/99 @ 9:30:00 A

Percent Sample Examined MOO

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety

Annelida Oligochaeta Tubificida Naididae Dero digitals

Tubificidae l/yodrilus templetoni

Limnodnlus hottmeisteri

PsammorycOdes califomianus

^-Kfthropoda Insecta Diptera Ceratopogonidae Cerafopogon sp.

Chaobondae Chaoborus punctipennis

Sub-Total:

Grand Total:

#
Counted

2

2

71

2

1

1

79

79
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,•

L Aquatec Biological Sciences
Sciences

Ecology Environmental
Toxicology

Natural Resource
Assessments

Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12980
Client Sample ID : PDC-1-2-"PRARIE DUPONT CREEK-1"
Remarks :

Date/Time Sample Collected : 10/8/99 @ 9:30:00 A
Percent Sample Examined : 100
Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety
#

Counted

Annelida

Arthropoda

Oligochaeta

Insecta

Tubificida

Diptera

Tubificidae

Ceratopogonidae

Limnodrilus hoffmeisteri

Bezzia sp.

Ceratopogon sp.

Sub-Total:

Grand Total:
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGETJL

Laboratory Sample ID : 12981
Client Sample ID : PDC-1-3-"PRARIE DUPONT CREEK-1"
Remarks :

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Date/Time Sample Collected : 10/8/99 @ 9:30:00 A
Percent Sample Examined : 100
Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety
#

Counted

Annelida

Arthropods

Oligochaeta

Insecta

Tubificida

Diptera

Tubificidae

Ceratopogonidae

Chironomidae Tanypodinae Tanypodini

Limnodrilus hoffmeisteri

Ceratopogon sp.

Tanypus neopunctipennis

4

2

1

Sub-Total:
Grand Total:
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Aquatec Biological Sciences
Sciences

Ecology Environmental
Toxicology

Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

Laboratory Sample ID : 12982
Client Sample ID : PDC-2-1-"PRARIE DUPONT CREEK-2"

Remarks :

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Date/Time Sample Collected : 10/8/99 @ 11:20:00
Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida

Mollusca

Oligochaeta

Pelecypoda

Tubificida

Prionodesmacea

Tubificidae

Unionidae

Umnodrilus hoffmeisteri

Lampsilis sp.

Sub-Total:
Grand Total:
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Laboratory Sample ID : 12983

Client Sample ID : PDC-2-2-"PRARIE DUPONT CREEK-2"

Remarks :

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Date/Time Sample Collected : 10/8/99 @ 11:20:00

Percent Sample Examined MOO

Sampling Depth (m) : Not Reported

Phylum Class

Annelida Oligochaeta

Tfftfiropoda Crustacea

Order Family Sub-Family Tribe Genus/Species/Variety

Tubificida Naididae Dero digitata

Tubificidae Ityodrilus templetom

Limnodnlus hoffmeisten

PsammorycMes californtanus

Decapoda Palaemonklae Palaemonetes kadiakensis

Sub-Total:

Grand Total:

#
Counted

1

3

30

1

1

36

36
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\ Aquatec Biological Sciences
Sciences

Ecology Environmental
Toxicology Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Laboratory Sample ID : 12984

Client Sample ID : PDC-2-3-"PRARIE DUPONT CREEK-2"

Remarks :

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Date/Time Sample Collected : 10/8/99 @ 11:20:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida

Arthropoda

Oligochaeta

Insecta

Tubifioda

Diptera

Naldidae

Tubifitidae

Chaoboridae

Chironomidae Chironominae Chironomini

Tanypodinae Prodadiini

Dero digitals

Limnodrilus hotfmeisteri

Chaoborus pundipennis

Chironomus decorus

Procladius sp.

1

49

2

Sub-Total: 54

Grand Total: 54
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Sciences

Aquatec Biological Sciences

*

Ecology Environmental
Toxic otogy

Natural Resource
Assessments

Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received -.10/26/99

Laboratory Sample ID : 12973

Client Sample ID : REF2-1-VREFERENCE LOCATION 2-1"

Remarks :

Date/Time Sample Collected : 10/8/99 @ 2:30:00 P

Percent Sample Examined : 10

Sampling Depth (m) : Not Reported

Phylum Class

Annelida Oligochaeta

jsca Gastropoda

«rthropoda Crustacea

Insects

Order Family Sub-Family Tribe

Tubificida Naididae

Tubificidae

Basommatophora Phystdae

Decapods Palaemonidae

Diptera Ceratopogonidae

Chironomidae Tanypodinae Tanypodini

Ephydridae

Genus/Species/Variety

Nais variabilis

Limnodrilus hoftmeisten

Limnodritus udekemianus

Physella heterostropha

Palaemonetes kadiakensis

Ceratopogon sp.

Tanypus neopunctipennis

Ephydra subopaca

Sub-Total:

#
Counted

1

149

1

2

2

1

2

6

164

Grand Total: 164
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Aquatec Biologica
a
r ^fcHEcdogy ^ S*̂ 1*1 ^

Sciences

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET,IL

il Sciences
E2SST £ »*-***>* —

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 1 0/26/99

Laboratory Sample ID : 12974

Client Sample ID : REF2-1-2-"REFERENCE LOCATION 2-1"

Remarks :

Phylum Class Order Family Sub-Family

Annelida OMgochaeta Tubificida Tubificidae

Mollusca Gastropoda Basommatophora Physidae

Arttiropoda Insecta Diptera Ceratopogonidae

Chironomidae Tanypodinae

Hemiptera Conxidae

Corixinae

Date/Time Sample Collected : 10/8/99 @ 2:30:00 P

Percent Sample Examined : 10

Sampling Depth (m) : Not Reported

#
Tribe Genus/Species/Variety Counted

Aulodrilus plurisela 1

Limnodrilus holfmeisteri 115

PsammorycMes califomianus 1

Physella heterostropha

Ceratopogon sp. 2*~^

Culicoides sp 1

Sphaeromias sp. 1

Tanypodini Tanypus neopunctipennis 2

Sigara sp. 1

Trichocorixa sp 2

Sub-Total: 129

Grand Total: 129
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12975

Client Sample ID : REF2-1-3-"REFERENCE LOCATION 2-1"

Remarks :

Date/Time Sample Collected : 10/8/99 @ 2:30:00 P

Percent Sample Examined : 10

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida

ipoda

Oligochaeta

Insects

Tubificida

Diptera

Naididae

Tubfficidae

Ceratopogonidae

Hemiptera

Chironomidae Tanypodinae Tanypodini

Corixidae Corixinae

Dero digitals

Aulodrilus pluriseta

Limnodrilus hoffmeisteri

Bezzia sp.

Ceratopogon sp.

Culicoicles sp.

Sphaeromias sp.

Tanypus neopunctipennis

Trichocorixa sp.

1

2

50

1

5

60

1

28

1

Sub-Total: 149

Grand Total: 149
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12976

Client Sample ID : REF2-2-1-"REFERENCE LOCATION 2-2"

Remarks :

Date/Time Sample Collected : 10/9/99 @ 10:30:00

Percent Sample Examined MOO

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety
#

Counted

Annelida

Arthropoda

Oligochaeta

Insecta

Tubificida

Diptera

Naididae

Tubificidae

Ceratopogonklae

Chironomidae

Tipulidae

Chironominae Tanytarsini

Orthocladiinae Orthocladiini

Tanypodinae Tanypodini

Dero digitals

Autodrilus pigueti

Limnodrilus hoffmeisten

Ceratopogon sp.

Sphaeromias sp.

Tanytarsussp

Psectrocladius sp.

Tanypus neopunctipennis

Ormosia sp.

1

1

22

F

Sub-Total: 37

Grand Total: 37
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
UI*«**jll-hLnl>u*Jtviicrouioiogy

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGETJL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12977
Client Sample ID : REF-2-2-"REFERENCE LOCATION 2-2"

Remarks :

Date/Time Sample Collected : 10/9/99 @ 10:30:00
Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety
#

Counted

Annelida

Arthropoda

Oligochaeta

Insecta

Tubificada

Diptera

Tubifitidae

Chironomidae Tanypodinae Pentaneurini

Limnodrilus holfmeisteri

Ablabesmyia annulate

13

1

Sub-Total: 14
Grand Total: 14
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Aquatec Biological Sciences
Sciences

Ecology Environmental
Toxicology

Natural Resource
Assessments

Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Laboratory Sample ID : 12978

Client Sample ID : REF-2-3-"REFERENCE LOCATION 2-2"

Remarks :

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Datemme Sample Collected : 10/9/99 @ 10:30:00

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida

Arthropods

Oligochaeta

Insecta

Tubificida

Diptera

Hemiptera

Tubificidae

Chironomidae Chironominae Chironomini

Tanypodinae Tanypodini

Corixidae Conxmae

Umnodrilus hotfmeisteri

Chironomus salinarius

Polypedilum scalaenum

Tanypus neopunctipennis

Trichocorixa sp.

25

6

1

Sub-Total: 36

Grand Total: 36
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APPENDIX E

SUMMARY OF SEDIMENT TOXICITY TESTING RESULTS



Results of
Hyalella azteca Survival and Growth

Sediment Toxicity Tests
Conducted on Sediment Samples from

Dead Creek / Sauget, Illinois

Reference BTRs 3615, 3622, 3629, 3633, 3641, 3643

Prepared for:
Menzie-Cura & Associates
1 Courthouse Lane, Suite 2

Chelmsford,MA01824

Sciences

Prepared by:
Aquatec Biological Sciences

75 Green Mountain Drive
South Burlington, Vermont

December 1999



EXECUTIVE SUMMARY

100.1HASG Amphipod, Hyalella azteca 10 Day Survival and Growth Test
Conducted October 7 - October 31, 1999

for Menzie-Cura & Associates
Dead Creek Site

Laboratory
Sample ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12611
12612
12613
12614
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Client
Sample ID

BTOX-C-1
BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3

Laboratory Control Sediment
BTOX-B-1

BTOX-B-1 (DUPE)
BTOX-B-2
BTOX-B-3
BTOX-M

E-1 Dead Creek
E-2 Dead Creek
E-3 Dead Creek
BP-1 Borrow Pit

BP-1 Borrow Pit (DUPE)
BP-3 Borrow Pit

Laboratory Control Sediment
BP-2 Borrow Pit

F-1 Dead Creek Section F
F-2 Dead Creek Section F
F-3 Dead Creek Section F

Prairie DuPont Creek
Prairie DuPont Creek 2

Reference Creek
Laboratory Control Sediment
Ref 2-2 Reference Borrow Pit

Mean
Survival

(%)
90
71

68*

90
88
90

86
16*
19*
1*

64*
10*
23*

76
85
89
94

91
86
96
91
86

83

98
98
98
98

98

Mean
Dry Weight

(mg)

0.080*
0.064*

—

0.172
0.134*
0.168
0.223

—
—
—
«
—

—

0.664
0.141*
0.156*
0.154*
0.154*
0.202
0.172
0.221
0.219
0.183
0.254
0.404
0.393
0.268
0.335

The response data were statistically significantly different from the corresponding laboratory control sediment

(p<0.05)
- When a significant reduction in survival was detected, mean dry weight data were only reported in Appendix A

(See Results).



Hyalella azteca Chronic Survival, Growth
and Reproduction Toxicity Tests
Conducted on Sediment Samples
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EXECUTIVE SUMMARY

100.1 HA Amphipod, Hyalella azteca, 42-day Chronic Survival,
Growth, and Reproduction Test

Conducted October 19 - December 3,1999
for Menzie-Cura & Associates

Solutia Site, Sauget IHinois

Lab
Test

ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12611
12612
12613
12614
12615
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Day 28
Mean

Sample Survival
ID (%)

BTOX-C-1
BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3

Laboratory Control
BTOX-B-1

BTOX-B-1 (Dup)
BTOX-B-2
BTOX-B-3
BTOX-B-M

E-1 Dead Creek
E-2 Dead Creek
E-3 Dead Creek
BP-1 Borrow Pit

BP-1 (Dup) Borrow Pit
BP-3 Borrow Pit

Laboratory Control
Laboratory Control

BP-2 Borrow Pit
F1 Dead Creek
F2 Dead Creek
F3 Dead Creek
Prairie DuPont
Praire Dupont 2
Reference Creek

Laboratory Control
Ref 2-2 Ref Borrow Pit

93
88
90
89
87
80
55
23*
22*
Acute
49*
88
72*
97
67*
93
89
95
62
55
82
91
90
89
90
89
70*
73
87

Day 28
Mean Dry
Weight

(mg)

0.766

0.456
0.656
0.571
0.684
0.731
0.982

Toxicity

0.481
—

0.612
—

0.594
0.636
0.470
0.296
0.501
0.563
0.639
0.554
0.661
0.443
0.648

0.477
0.458

Day 35
Mean

Survival
(%)

92
76
80
85
85
79
51
8*

26*

40*
89
63*
94
53
88
80
86
36
38
74
89
74
85
83
85
64
65
85

Day 42
Mean

Survival
(%)

87
73
76
84
81
79
46
8*

26*

39*
85
56*
91
50*
83
75
84
33
35
73
84
70
76
79
80
65
59
83

Day 42 Day 42
Mean Dry Mean Number
Weight of Neonates/

(mg) Female

0.510
0.489
0.402
0.414
0.428
0.400
0.231

—

0.348
—

0.462
—

0.380
0.423
0.322
0.299
0.377
0.390
0.397
0.447
0.406
0.346
0.498
0.459
0.293
0.351

11.5
3.7
3.3
5.1
4.0
3.5
0.6

—

1.6
—

4.6
~

4.1
4.2
5.3
1.8
4.0
4.3
4.8
3.8
4.8
2.6
6.2
2.3
2.2
3.4

* A statistically significant reduction in the response was observed (relative to a corresponding Reference Site
response, P<0.05).
-- When a significant reduction in survival on Days 28 or 42 was detected, mean dry weight and reproduction data
were only reported in Appendix A (See Results).
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EXECUTIVE SUMMARY
100. 2CT Midge, Chironomus tentans 10-day Survival and Growth Test

Conducted October 7 - October 20, 1999
for Menzie-Cura & Associates

Dead Creek Site

Laboratory
Sample ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12615
12611
12612
12613
12614
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Client
Sample ID

BTOX-C-1
BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3

Laboratory Control Sediment
BTOX-B-1

BTOX-B-1 (DUPE)
BTOX-B-2
BTOX-B-3
BTOX-M

E-1 Dead Creek
E-2 Dead Creek

Laboratory Control Sediment
E-3 Dead Creek
BP-1 Borrow Pit

BP-1 Borrow Pit (DUPE)
BP-3 Borrow Pit

Laboratory Control Sediment
BP-2 Borrow Pit

F-1 Dead Creek Section F
F-2 Dead Creek Section F
F-3 Dead Creek Section F

Prairie DuPont Creek
Prairie DuPont Creek 2

Reference Creek
Laboratory Control Sediment
Ref 2-2 Reference Borrow Pit

Mean
Survival

(%)
30*
0*
96

44*
48*
71 *
98
0*
4 *
0*

100 1

96*
91*
16*
100
97

64*
40*
53*
94
14*
31 *
16*
10*
16*
55*
13*
100
11 *

Mean
Dry Weight

(mg)
—

—

2.352
—
.—
—

2.558
—
—
—

0.5811

—
—
—

1.922
2.240

—
—
—

1.761
—
~
—
~
—
«
—

2.065
—

* The response data were statistically significantly different from the corresponding laboratory control sediment
(p<0.05).

- When a statistically significant reduction in survival was detected, mean dry weight data were only reported in
Appendix A (See Results).

11ndigenous Chironomus tentans were present in this sample, resulting in counts higer than the initial number.
Statistical analysis of test data for Sample 12592 was not performed.
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EXECUTIVE SUMMARY

100.5CT Midge, Chironomus tentans Chronic Survival, Growth,
Emergence, and Reproduction

Conducted October 19 - December 14, 1999
for Menzie-Cura & Associates
Solutia Site, Sauget, Illinois

Laboratory
Sample ID

12546

12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12611
12612
12613
12614
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Client
Sample ID

BTOX-C-1
BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3

Laboratory Control
BTOX-B-1

BTOX-B-1 (DUPE)
BTOX-B-2
BTOX-B-3
BTOX-M

E-1 Dead Creek
E-2 Dead Creek
E-3 Dead Creek
BP-1 Borrow Pit

BP-1 Borrow Pit (DUPE)
BP-3 Borrow Pit

Laboratory Control
BP-2 Borrow Pit

F-1 Dead Creek Section F
F-2 Dead Creek Section F
F-3 Dead Creek Section F

Prairie DuPont Creek
Prairie DuPont Creek 2

Reference Creek
Laboratory Control

Ref 2-2 Ref. Borrow Pit

Day 20 Day 20
Mean Mean Ash Emergence

Survival Weight Proportion
(%) (mg) (%)

Acute Toxicity
Acute Toxicity
63 3.186
Acute Toxicity
31 0.937*

42*
81 2.679
Acute Toxicity
Acute Toxicity
Acute Toxicity
52 2.244
40 2.216
54 2.501
Acute Toxicity
0*
0*
0*
6*
46 2.959
Acute Toxicity
Acute Toxicity
Acute Toxicity
Acute Toxicity
Acute Toxicity
69 3.074
Acute Toxicity
65 2.923
Acute Toxicity

—
—
56
--
2*
10*
50
—
~
~
52
54
42
—
r
5*
8*
14*
45
~
--
~
~
—

13*
~

69
~

Mean
Eggs

Hatched/
Female

—

—

526
—
0*

298
130

—
—
~

302
430
576

—
0*
0*

127*
106*
554

—
—
—
—
—

249
—

354
—

Mean
Days

Survived,
Female

~

~

2.4
—

0.8*
0.6*
2.8

—
~
~

2.5
3.6
3.5
~

0.6*
0*

0.3*
0.8*
3.1
—
~
—
—
«

1.1*
—

3.6
~

Mean
Days

Survived,
Male

—

—

3.7
—

0*
1.1*
4.5

—
—
—

3.1
4.1 s.
2.4

—
0*

0.7*
0.8*
1.2*
4.9

—
—
~
—
—

1.4*
—

4.3

~
The response data were statistically significantly different from the corresponding laboratory control sediment

(p<0.05).
-- When a statistically significant reduction in survival was detected, mean ash-free dry weight data were only
reported in Appendix A.
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Appendix F
Food Chain Model Overview

The following food chain models and assumptions are used to estimate exposure of wildlife
species to Chemicals of Potential Concern (COPCs) via the food chain. The models apply to
select species that may use the aquatic environments of Dead Creek and the Borrow Pit Lake of
Sauget Area I. The selected species have also been chosen to represent different feeding guilds.
The wildlife species for which food chain models were applied are described in Table F-l. This
appendix describes the food chain models used in this assessment, presents the exposure
parameters, and toxicity reference values for wildlife (Tables F-2 and F-3). The last section of
this appendix is the results of the food chain modeling.

Table F-l. Wildlife species used to assess ecological risks

Species
Great Blue Heron

Mallard Duck

Bald Eagle

Muskrat

River Otter

Feeding Guild
Eats fish and other
small animals

Eats plants and
invertebrates

Eats fish and other
smaller birds and
mammals
Eats plants and some
invertebrates (e.g.,
clams)

Eats fish, other small
animals and some
invertebrates

Primary Habitat
Aquatic

Aquatic

Aquatic

Aquatic

Aquatic

Use in ERA
Evaluate exposure to
COPCs in aquatic
food webs
Evaluate exposure to
COPCs in aquatic
plants and
invertebrates
Evaluate exposure to
COPCs in aquatic
food webs
Evaluate exposure to
COPCs in aquatic
plants and in
invertebrates
Evaluate exposures to
COPCs in fish and
invertebrates

Model Structure

The general form of the wildlife exposure model is:

Exposure Dose (oral) = {[Concfood * Ingestfood] + [RAF * Concsoii * Sedimentdiet * Ingestfood] +
[ConCwater IngCStwaterJ} Imigration X Iforaging area



Where:

Exposure Dose (oral) = dose of a COPC in ug/g-day

Concfood = concentration of the COPC (ug/g) in the food (measured or estimated); this is the
average and maximum concentration in the relevant exposure zone, an area determined by the
size and locations of foraging areas. The average is the appropriate statistic because ecological
receptors integrate exposure over their foraging areas. We will also use the maximum
concentration and calculate risk from this exposure separately. We will not use the 95% upper
confidence limit (UCL) on the mean because of the low number of samples collected from each
exposure area and medium.

Ingestfood = amount of food ingested per day normalized to body weight (g/g-day) and usually
expressed in terms of wet weight of food/live body weight.

RAP - relative availability factor for COPCs in sediment via incidental ingestion of sediment.

Concsediment = concentration ug/g in the relevant exposure zone; this is estimated as an average
concentration in the exposure zone for chronic exposure and effects, and a maximum for
evaluation of short-term or acute exposures. The average is the appropriate statistic because
ecological receptors integrate exposure over their foraging areas.

Sedimentdiet = fraction of sediment in the diet; the product of this number and Ingestfood yields an
estimate of the amount of sediment that is incidentally ingested during foraging, grooming, etc.

Concwater = concentration mg/L in the relevant exposure zone; the exposure concentration is the
average surface water concentration;

Ingestwater = drinking water ingestion rate in L/kg/day; the ingestwater x concwater yields an
estimate of the amount of water that is ingested as drinking water. The drinking water
component is in addition to other water sources. USEPA (1993) states that "under some
conditions, some species can meet their water requirements with only the water contained in the
diet and metabolic water production".

Emigration = the number of months the time the species spends in the area over 12 months; for a
species that doesn't migrate, this value is 1.

Fforaging area = the ratio of the area of the site to the species foraging area. If this value is greater
than 1, it can be assumed to be equal to 1 or, if sufficient data are available, the site can be
subdivided into smaller foraging areas.



Incidental Sediment Ingestion Rate Estimation

The wildlife sediment ingestion values applied in the food chain models are from Beyer et al.
(1994) and are a percentage of the dry mass of food ingested per day.

For the receptors at Dead Creek and the Borrow Pit Lake (except the mallard), the food ingestion
rate is given as grams of wet food/gram of body weight/day, and these food ingestion rates are
applied in the model.

To estimate a soil ingestion rate, we assumed a moisture content offish and clams of about 80%
(percent solids of 20%) and a moisture content of plants of about 70% (percent solids of 30%).
These values are used to convert the receptor's food ingestion rate from wet weight to dry
weight, and then calculate a soil ingestion rate from the proportion estimated by Beyer et al
(1994). For example, a river otter that eats a diet of 100% fish at a rate of 0.1 g wet food/g body
weight/day, will have a dry food consumption rate of:

0.1 g wet food/g body weight/day x 0.2 g dry food/g wet food = 0.02 g dry food/g body
weight/day

If the otter ingests 2% of the dry mass of its diet as sediment, the resulting sediment ingestion
weight is:

0.02 g dry food/g body weight/day x 0.02 g sediment/g dry food ingested = 0.0004 g dry
sediment/g body weight/day

This can be used directly with the dry weight concentration of sediment to calculate an exposure
dose.

[Note: the mallard's food ingestion rate is given on a dry weight basis, so we only need to take
2% or 10% of that value to estimate their sediment ingestion rate. The mallard's food ingestion
rate has to be converted to wet weight for shrimp or plant ingestion.]

Model Application

The model will be applied in several ways:

1. Potential maximum exposure: The potential for maximum exposure is considered without
incorporating information on foraging area or migration.

2. Chronic exposure of individuals: The potential for chronic exposure to individuals is
considered by calculating an average concentration for food and sediments at spatial scales
defined by the foraging areas of the species. For example, exposure concentrations for a
species with a foraging area of 10 ha would be determined by averaging the food and



sediments concentrations within this spatial scale. A species with a foraging area of 0.1 ha
would have an averaging area that is 100 times less. As a simplifying assumption, the health
of an individual is assumed to be reflective of the health of a subpopulation. Comparisons to
criteria and guidelines and the additional components of the weight-of-evidence approach
also provide insights into population health.

3. Chronic exposures of the bald eagle. Because the bald eagle is rare and the risk to the
individual is considered, the wildlife exposure model will also be used to estimate exposures
to the individual.

Model Parameters for Wildlife Species

Great Blue Heron Model

Food Habits: 100% of various fish species. This is a simplifying assumption because herons eat
other animals as well. In marsh environments, the great blue heron is an opportunistic feeder;
they prefer fish, but they will also eat amphibians, reptiles, crustaceans, insects, birds, and
mammals. The diet varies but may include up to 100% fish. A Nova Scotia study found 6%
forage fish (Atlantic silverside and mummichog), 52.6% eels, and 41.4% other fish in the diet of
great blue heron (USEPA, 1993). However, fish are their main diet. Based on information
presented in USEPA (1993), we assume that the great blue heron's diet consists of 27% larger
fish such as brown bullhead and largemouth bass and 73 % small minnows.

Food Ingestion Rate: 0.18 g/g-day. This is the estimate of food consumption calculated using
Kushlan's equation for wading birds as reported in USEPA (1993).

Incidental sediment ingestion: Because blue herons feed primarily on fish, estimated sediment
consumption is presumed to be negligible.

Water Ingestion Rate: 0.045 L/kg/day. This water ingestion rate was estimated using the
allometric relationship developed by Calder and Braun (1983) in USEPA (1993) with a body
weight from Quinney (1982).

Foraging Area: Great blue heron tend to forage near nesting sites (USEPA, 1993).
No wading bird colonies were located within the study area. However, the Illinois Natural
Heritage Inventory has documented two 1000-2000 nest mixed-species colonies in East St.
Louis. The closer of these two colonies is approximately one mile east of Sauget Area I near the
Alton & Southern rail yards in Alorton. The second site is over two miles to the north at
Audubon Avenue and 26th Street. These two colonies contain the only breeding little blue heron
and snowy egret in Illinois. In addition, black-crowned night heron, great egret, cattle egret,
great blue heron, and green-backed heron nest in the colonies.

A study in Minnesota measured the distance between nesting and foraging grounds to range from
0 to 2.7 miles. A Carolina study found the same distance to be 4 to 5 miles. The maximum



distance great blue heron will fly between foraging areas is 9 to 13 miles (USEPA, 1993). The
size of the feeding territory in a freshwater area in Oregon was 0.6 to 8.4 hectares (USEPA,
1993). It appears that the feeding territories of great blue heron are variable. Some colonies may
feed in one particular area while others will feed anywhere prey is available within a radius of at
least several miles. This assessment uses the reported 0.6 to 8.4 hectares feeding area. As a
sensitivity analysis, it also uses a feeding area with a radius of 3 miles (7,300 hectares).

Migration history: Great blue herons arrive in Illinois near St. Louis in mid-February and stay
through October (FNHS, 2000).

Mallard Duck Model

Food Habits: The mallard feeds (usually in shallow water) by "tipping up" and eating food off
the bottom of the water body. Primarily, it consumes aquatic plants and seeds (for instance,
primrose willow and bulrush seeds), but it will also eat aquatic insects, other aquatic
invertebrates, snails and other molluscs, tadpoles, fishes, and fish eggs. Ducklings and breeding
females consume mostly aquatic invertebrates. We assess a diet of plant in Dead Creek Section F
and a diet of shrimp in the Borrow Pit Lake. We assume that the clams that inhabit the Borrow
Pit Lake are too large for a mallard to consume.

Food ingestion rate: 0.08 g/g-day. This ingestion rate is based on the dry weight of food.
However, wet weight ingestion rates are applied in the food chain model. Assuming that the
water content of plants is 70% (30% solids) and is 80% (20% solids) for invertebrate tissue, the
equivalent wet weight ingestion rate for plant material is 0.3 g/g-day and 0.4 g/g-day for
invertebrate tissue.

Incidental sediment ingestion: Beyer et al. (1994) estimated that the incidental ingestion of
soil/sediment by mallard ducks is less than 2% of their diet. For the model, we assumed an
incidental sediment ingestion rate of 2%.

Water Ingestion Rate: 0.0565 L/kg/day. The value is the average of male and female water
ingestion rates estimated by USEPA (1993) using the allometric relationship for birds from
Calder and Braun (1983). The body weights were selected by USEPA from Nelson and Martin
(1953).

Foraging Area: The foraging area for the mallard varies depending on the type and distribution
of water habitat and population density (Bellrose, 1976; Dwyer et al., 1979; Kirby et al., 1985 In
USEPA 1993). The mallard's home range is variable, but an approximate range is 580 hectares.
It prefers to nest on ground sheltered by dense grass-like vegetation, near the water.

Migration information: In this region of Illinois, some mallards are present year round while
other mallards that breed farther to the north overwinter in the area (USEPA, 1993). This
assessment assumes that mallards do not migrate from the area.



Bald Eagle Model

Bald eagles, although primarily carrion feeders, are opportunistic and will eat whatever is
plentiful including fish, birds, and mammals. Reported food ingestion rates range from 0.064 to
0.14 g/g/day. A study of adult breeding bald eagles in Connecticut estimated a food ingestion
rate of 0.12 g/g/day (USEPA, 1993). A study of bald eagle diets in Maine indicated that their
diets consisted of 76.7% fish, 16.5% birds, and 6.8% mammals (USEPA, 1993). In this
assessment we have assumed a food ingestion rate of 0.12 g/g/day.

Incidental sediment ingestion: We assume that a bald eagle does not incidentally ingest sediment
while feeding.

Water ingestion rate: USEPA (1993) reports a water ingestion rate of 0.037 1/kg/day.

Foraging area: Foraging areas vary according to season and location. The USEPA (1993)
reports a foraging length of 2 to 4.5 miles along a river. A foraging area of 1,880 hectares has
been reported for a Missouri lake in winter (USEPA, 1993).

Migration information: Bald eagles overwinter in the Mississippi River valley from October
through March.

Muskrat Model

Food Habits: The muskrat feeds largely on aquatic plants, but depending on location and time of
year may also consume aquatic invertebrates (crayfish, crabs, etc.), small amphibians, turtles,
fish, mollusks, and even young birds. The muskrat lives quite close to the water, either on the
bank of the water body or constructing a lodge in the water body. Plant matter composes from
95 to 100% of their food intake, with the preferred plants being cattail and rush. Animals in the
diet can include crayfish, fish, frogs, turtles, and young birds (USEPA, 1993). For the model, we
assumed a diet that is comprised of plant matter Dead Creek Section F and clams in the Borrow
Pit Lake.

Food Ingestion Rate: Muskrats are reported to eat greens in the amount of 0.34 g/g-d and a
mixed diet of greens and com in an amount of 0.26 g/g-d (Svihla and Svihla, 1931). We used
0.34 g/g-day wet weight.

Incidental sediment ingestion: We assumed an incidental sediment ingestion rate of 2% of the
diet for this species. This is based on reported values for other herbivorous rodents including the
woodchuck (less than 2%), meadow vole (2.4%), white-footed mouse (less than 2 %), and white-
footed prairie dog (2.7%) (Beyer et al., 1994). The large herbivorous mammals included in the
Beyer et al. (1994) study also had incidental soil ingestion rates of less than 2%. Mammals with
higher soil ingestion rates include the black-footed prairie dog (7.7%), nine-banded armadillo
(17%), opossum (5.4%), and raccoon (9.4%). These species eat mixed diets and probably engage



in digging activities to obtain their food. The incidental sediment ingestion rate is 0.002 g/g-day
dry weight assuming that soil ingestion is 2% of food ingestion based on a plant ingestion rate.

Water Ingestion Rate: 0.98 L/kg/day. USEPA (1993) applies the allometric relationship for
mammals from Calder and Braun (1983). The body weights were selected by USEPA from
Sather(1958).

Foraging Area: Muskrat have been reported to forage within 5 to 10m from their den (Wilner et
al., 1980). MacArthur (1978) reported that this species is found within 15m of their home 50% of
the time. Its home range is small (0.17 hectares on average).

River Otter Model

Food Habits: The diet of the river otter consists primarily of aquatic animals, e.g. fish (93 -
100% of diet), although they may consume small numbers of crustaceans, aquatic insects, young
mammals and turtles. A relative of the otter, the mink, has similar feeding habits but will eat
more mammals (e.g., muskrat and meadow voles) and birds. Otters have also been observed to
consume waterfowl in the northerly latitudes. (USEPA, 1993). For the model, the diet of river
otter is assumed to consist of 100% fish.

Food Ingestion Rate: Food intake has been reported to range between 700 to 900g of food daily
in captivity (Harris, 1968). The average body size of river otter is reported to range from about 8
to 9 kg for males and from about 7 to 8 kg for females. For the purpose of the model, we
assumed an ingestion rate of 800 g/day (the middle of the range) and a body weight of 8 kg
(again the middle of the range). This yields an ingestion rate of 0.1 g/g-day wet weight for the
otter.

Incidental sediment ingestion: The river otter is expected to feed primarily on fish and incidental
sediment ingestion is expected to be negligible. However, otters are known to eat clams and
therefore some sediment ingestion may occur. Consistent with the expectation that incidental
sediment ingestion rate is low, we used a sediment ingestion rate of 2% of the diet. This is the
same value used for the muskrat. The incidental sediment ingestion rate is 0.0004 g/g-day dry
weight assuming that soil ingestion is 2% of food ingestion based on a 100% fish diet.

Water Ingestion Rate: 0.08 L/kg/day. EPA (1993) applies the allometric relationship for
mammals from Calder and Braun (1983). The body weights were selected by USEPA from
Lauhachinda(1978).

Foraging Area: This varies by habitat type. On long shorelines, it can encompass kilometers, or
it can measure in hectares in marshes or small stream areas. These areas generally contain
smaller areas of concentrated activity (USEPA 1993). The otter dens in banks, in hollow logs, or
similar burrow-like places. Home range varies depending on habitat and sex. A range of 400 to
1,900 hectares has been reported for Missouri marshes and streams (USEPA, 1993).
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TABLE F-2
lexicological Endpolnts tor Bird*

Dead Creek Ecologlcil Risk Asaeument
Sauget Area I

Compound
torblcidw
2.4-0
Dicamba
Dichloroprop
MCPA
MCPP
Metals

Aluminum. Total

Antimony. Total
Arsenic. Total

Bartum. Total
Cadmium, Total
Chromium, Total
Cooper. Total
Iron

Laad, Total

Manganese

Molybdenum

Nickel. Total
Silver. Total
Zinc. Total
Mercury. Total

Methyl mercury

CHRONIC

Chemical Form

AMSO.I,

Sodium Arsenite

Barium Hydroxide
Cadmium Chloride

Trivakwt
Copper Ondo

Acetate

Mn,0.

Sodium Morybdate

Nickel Sulfate

Zinc Suirate
Mercuric Chloride
Methyl Mercury
Dkyandiamiae

T«t Speclei

Ringed Dove

Mallard Duck

1 day ok) Chick
Mallard Duck
Black Duck

1 day old Chick

Japanese Quart

Japanese Quail

Chicken

Mallard Duckling

White Leghorn Hen
Japanese Quail

Mallard Duck

Exposure Route

Incorporation into Food

Incorporation Into Food

Incorporation into Food
Incorporation into Food
Incorporation into Food
Incorporation Into Food

Incorporation kilo Food

Incorporation Into Food

Incorporation into Food

Incorporation Into Food

Incorporation Into Food
Incorporation Into Food

Incorporation into Food

Exposure Duration
(Diys unkns noted)

116

128
4 weeks; subchronic

to chronic factor of 0.1
applied to data by

authors
80
290
70

84

75

21 days through
reproduction

80

308
365

3 generations

Endpolnt

Reproduction

Mortality

Mortality
Reproduction
Reproduction

Growth^ Mortality

Reproduction

Growth, Behavior

Reproduction
Mortality, Growth.

Behavior

Reproduction
Reproduction

Reproduction

NOAEL
(mg/koAD

NA
NA
NA
NA
NA
NA

1097

NA
5.14

20.8
1.45

1
47.0
NA

1.13 "

977

3.5*

77.4
NA

14.5
0.45

0.0064 *

LOAEL
(mpAofd)

NA
NA
NA
NA
NA
NA

NA

NA
12.84

41 7
20
5

61.7
NA

11.3

NA

35.3

107
NA
131
0.9

0064

Source

Sample etal. 1996

Sample et al., 1996

Sample et el.. 1998
Sample et at.. 1996
Sample el al.. 1996
Sample el al., 1996

Sample etal., 1996

Sample el al.. 1996

Sample etal.. 1996

Sample el al.. 1998

Sample etal.. 1996
Sample etal.. 1996

Sample et al . 1996
PCBl

Total PCB
Pesticides
Total DDT
Aldrin
alpha-Chtordane
delta-BHC
OteWrin

Endosulfan 1

Endosulfan 11

Endosulfan suttata

Endrin aldehyde

Endrin ketone
gamma-Chlordane

gamma-BHC (Lindane)

Heptachkx

Heptachkx epoxide

MethoxycfHor

Arodor12S4

NA

Chkxdane
BHC • mixed isomers

Diektrin

Endosulfan

Endoaulfan

Endosulfan

Endrin

Endrin
Chkxdane

NA

Ring-necked Pheasant

Brown Pelican

Red-winged Blackbird
Japanese Quail

Bam Owl

Gray Partridge

Gray Partridge

Gray Partridge

Screech Owl

Screech Owl
Red-winged Blackbird

Mallard Duck

Incorporation into Food

Incorporation Into Food

Incorporation Into Food
Incorporation Into Food
Incorporation into Food

Incorporation into Food

Incorporation Into Food

Incorporation Into Food

Incorporation Into Food

Incorporation into Food
Incorporation Into Food

Oral intubation

119

5 years

84
90
730

28 during critical life
stage * chronic

28 during critical life
stage > chronic

28 during critical We
atage • chronic

>83

>83
84

56

egg hatchabillty

Reproduction

Mortality
Reproduction
Reproduction

Reproduction

Reproduction

Reproduction

Reproduction

Reproduction
Mortality

Reproduction

0 18 "

0.0028
NA

2.14
0.56

0.077

10

10

10

0.01 *

0.01 "
214

2'

NA

NA

NA

1.8

0.028
NA
10.7
2.25
NA

NA

NA

NA

01

0.1
10.7

20

NA

NA

NA

Dahlgren et al . 1972

Sample et al.. 1996.

Sample et al.. 1996
Sample etal., 1996
Sample el al.. 1996

Sample etal. 1996

Sample el al.. 1996

Sample etal.. 1996

Sample el al.. 1996

Sample etal. 1996
Sample etal.. 1998

Sample etal.. 1996

Page 1 of 2 604 TMJKfltEco Rbk AuMvntnnFood Chan Mod*»\Tox BwxfrrtwM tor BMr.



TABLE F-2
Toxlcologlcal Endpolntx for Blrdf

Dead Creek Ecological Risk Aueiiment
SaugetAraal

Comoourtd
SemlvolatHe*

bls(2-Elhy»iexyl)phthalale
Dl-n-butylpnmalate
Dlethylphlhalale

Total PAHs

Oknln TEQ

CHRONIC

Chemical farm

Bis(2-elhylhaxyl)phthalate
NA

Mix of PAHs

2.3.7.8-TCDD

TM\ SceclM

Ringed Dove
Ringed Dove

Mallard Duck

Ring-necfced Pheasant

Cwoture Route

Incorporation Into Food
Incorporation into Food

Oral

Intraperltoneal

Exposure Duration
IDavs unteta noted)

28 during critical Me
stage = chronic

28

203

70

Endoolnl

Reproduction
Reproduction

Increased Liver
Weight

Fertility. Embryo
Mortality

NOAEL
(mo/ko/d)

1.1
0.11 a

NA

40'

1.4E-OS

LOAEL
Imo/ka/tfl

NA
1.1
NA

400

000014

Source

Sample el al., 1996
Sample el al., 1996

Eisler. 1987

Nosek et al.. 1992

NA = Not Available
TEF - Toncity equivalency factor

* NOAEL value was derived by applying a LOAEL to NOAEL Ratio of 10 to the LOAEL value.

Sourcee:

EMer. R. 1987. PotycycUc aromatic hydrocarbon hazards to ffeh. wildlife, and Invertebrates: A synoptic review. US Dept. of the Interior. US Fish and Wildlife Service. Patuxent Wildlife Research Center. MO
Sample. B.E . DM Opresko, and G.W. Suter II. 1996. Toncnloglca! Benchmarks for WNdllfe: 1996 Revision. Risk Assessment Program Health Sciences ReaMarch Division. Oak Ridge. TN. ES/ER/TM-86/R3.
Dahkjren. R.B.. R.L Under, and C.W. Carlson. 1972. Porychlorinated biphenyte: their effects on penned pheasants. Environ Health Perspectives 1:89-101.
Nosek. J.A., J R Sullivan. S S Hurley. S.R. Craven, and RE Peterson. 1992. Toxldty and reproductive effects of 2,3.7,8-tetrachkxodibenzc-p-dioxin in ring-necked pheasant hern. Journal of Toxicology

and Environmental Health. 35: 187-198.
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TABLE F-3
Tcnkotoglcal Endpolnu for Mamnuto

SWBM ATM I Ecological RIM Anninwit

Compound

Herbicides
2-4.D

Dicamba
Olchloroprop

MCPA
MCPP

Metals
Aluminum, Total

Antimony, Total
Arsenic. Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Molybdenum

Nickel, Total
Silver, Total
Zinc, Total
Mercury, Total

Methyl mercury
>CBs
Aroctor-1254
Pesticides
Total DDT
Aldrin
a-Chlordane
della-BHC
DiekJrin
Endosulfan I
Endosulfan II
Endosulfan sutfata
Endrin aldehyde
Endrin ketone
gamma-Chlordane

gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychkx
Semlvolatlles
BTsTZ-
EthtfhexyDphthalale

Dl-n-butytphthalate

Dlethytphthalate
Acenaphthytene
Fluoranthene
Benzolblfluoranthene
Benzo|k)fluorantnene
Benzo[a)pyrene

Indeno[1.2,3-cd1pyrene

Dibenz|a,h)anthracene
Total PAH

TEQ

CHRONIC
Test Species

Exposure Rout*

Oral-diet
Oral-diet

Oral - diet
Oral-diet

Oral-water

Oral-water
Oral-diet

Oral-gavage
Oral-gavage

Oral-diet
Oral-diet

Oral-diet
Oral-diet

Oral - water

Oral-diet
Oral-water
Oral-diet
Oral-diet

Oral-diet

Effect Endpdnt

Blood, kidney, and liver toxlcity
Reproduction

Reproduction
Renal effects

Reproduction

Longevity
Growth
Mortality

Reproduction
Reprod/Longevity

Reproduction

Reproduction
Reproduction
Reproduction

Reproduction
Body Weight
Reproduction
Reproduction

Reproduction

Expotura Duration
(Day* unless noted)

90 days
13 days -gestation

2 generations
90 days

3 generations

lifetime (>1yr)
730
10
42
730
357
NA

3 generations
224 days

3 generations

3 generations
259

16 days of gestation
168

3 generations

Chemical Form

2,4-D
Dicamba

MCPA
MCPP

Aluminum Chloride
Antimony

Potassium Tartrate
Arsenite

Barium Chloride
Cadmium Chloride
Trivalent Chromium

Copper Sutfate

Lead Acetate
Manganese Oxide

Molybdate
NICKS! suitate
Hexahydrate

NA
Zinc Oxide

Mercuric Chloride
Methyl Mercury

Chloride

Test Species

Rat
Rabbit

Rat
Rat

Mouse

Mouse
Rat
Rat
Rat
Rat
Mink

Rat
Rat

Mouse

Rat
Rat
Rat
Mink

Rat

Body
Weight*

(kg)

0.35
1.2

0.35
0.35

0.03

0.03
0.35
0.35
0.303
0.35

1

0.35
0.35
0,03

0.35
0.35
0.35

1

0.35

NOAEL
(mg/kg/d)

1
0.3
NA

7.5
3

1.93 b

0.125 b
2.5
13.8 c

1
2737
11.7
NA
8
88

0.26 b

40
22 b
160
1

0.032

LOAEL
(mg/kg/d)

5
1

NA
22.5

9

19.3

1.25

NA
19.8 c
10
NA

15.14
NA
80
284
2.6

80
222.2
320
NA

0.16

Reference

IRIS, 2000
IRIS, 2000

IRIS, 2000
IRIS, 2000

Sample et a!.. 1996

Sample et al., 1996
Byron et al. 1967

Borzelleca et al., 1988
Sample et al., 1996
Sample et al, 1996
Sample et al., 1996

Sample et al., 1996
Sample etal.. 1996
Sample et al., 1996

Sample et al., 1996
ATSDR, 2000

Sample etal., 1996
Sample et al., 1996

Sample et al.. 1996

Oral-diet Reproduction 5-9 mo I Arochtor 1254 Mink 1 0.14

Oral-diet
Oral - diet
Oral-diet
Oral-diet
Oral-diet

Oral intubation
Oral Intubation
Oral intubation

Oral - diet
Oral - diet
Oral-diet
Oral-diet
Oral-diet
Oral-diet
Oral-diet

Oral-diet

Oral - diet

Oral - diet

Oral-flavage

Oral-Intubation

Oral-diet

Reproduction
Reproduction
Reproduction
Reproduction
Reproduction

Reproduction/blood chemistry
Reproduction/blood chemistry
Reproduction/blood chemistry

Reproduction
Reproduction
Reproduction
Reproduction
Reproduction
Reproduction
Reproduction

Reproduction

Reproduction

Reproduction

Reproduction

Reproduction

Pup Weight. Litter Size

730
3 generations
6 generations

331 days
3 generations

30 days
30 days
30 days
120 days
120 days

6 generations

3 generations
181 days
181 days
11 month

105 days

105 days

105 days

91

10 days of gestation

3 generations

DDT
NA

Chtordane
BHC mixed isomers

NA
Endosulfan
Endosulfan
Endosulfan

Endrin
Endrin

Chlordane

Lindane
Heptachlor
Heptachlor

Metnoxychtor

NA

NA

NA

NA

NA

2.3.7.8-TCDD

Rat
Rat

Mouse
Mink
Rat
Rat
Rat
Rat

Mouse
Mouse
Mouse

Rat
Mink
Mink
Rat

Mouse

Mouse

Mouse

Mouse

Mouse

Rat

0.35
0.35
0.03

1
0.35
0.35
0.35
0.35
0.03
0.03
0.03
0.35

1
1

0.35

0.03

0.03

0.03

0.03

0.03

0.35

0.8
0.2
4.6

0.014 b
0.02 b
0.15 c
0.15 c
0.15 c

0.092 b
0.092 b
4.6
8

0.1 b
0.1 b
4

18.3

550

4583
NA
500
NA
NA
1 b

NA

NA
NA

0.000001

0.28 | Aulerich and Ringer, 1977

4
1

9.2
0.14
0.2
NA
NA
NA

0.92

0.92

9.2

NA
1
1
8

183

1833

NA
NA
NA
NA
NA
10

NA

NA
NA

0.00001

Sample etal., 1996
Sample et al., 1996
Sample etal., 1996
Sample et al.. 1996
Sample etal., 1996
Sample etal., 1996
Sample et al.. 1996
Sample etal., 1996
Sample et al., 1996
Sample etal., 1996
Sample et al., 1996
Sample etal., 1996
Sample etal., 1996
Sample et al., 1996
Sample etal.. 1996

Sample etal.. 1996

Sample etal., 1996

Sample et al., 1996

ATSDR. 2000

Sample et al., 1996

Murray etal., 1979

tWTo.B«x«™wttMmi»»



TABLE F-J
To>lcok>gleal Enopolntl lor M»mmal>

8»ug*t Aral I Ecological Rlik Aiuramwit

Compound

Herbicide*
2-4,0

Dicamba
Dichloroprop

MCPA
MCPP

Metal*
Aluminum, Total

Antimony, Total
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Molybdenum

Nickel, Total
Silver, Total
Zinc, Total
Mercury, Total

Methyl mercury
PCBs
Arodor-1254
PMticldM

Total DDT
Aldrin
a-Chtordane
delta-BHC
DiekJrln
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
gamma-Chtordane
gamma-BHC (Lindane)
Heptachtor
Heptachtor epoxide
Melhoxychlor
SemlvoUtile*

Ethy(hexyl)phthBlBte

Di-n-butylphthalate

Diethytpnthalate
Acenaphthylene
Fluorantheno
Benzofb]fluoranthene
Benzorklfluoranthene
Benzo|a|pyrene

Indenofl ,2L3-cd]pyrene

Dibenzfarh)anthracene
Total PAH
TEQ

RIVER OTTER
Body

Weight
(Kg)

7.4
7.4

7.4
7.4

Final
NOAEL

(mg/kg/d)

0.47

0.19

35

1.4

Final
LOAEL

(mg/kg/d)

2.3

0.63

10

4.2

7.4

7.4
7.4
7.4
7.4
7.4
7.4

7.4

7.4

7.4

7.4

7.4

7.4

7.4

7.4

0.49

0.032

1.2
64

0.45

1276

7.1

3.7
41

0066

19

10

75

0.61

0.015

4.9

032

NA

9.2

4 5
NA

9.2

37

132

0.66

37

104

149

NA

0.075

7.4 0.065 0.17

7.4

7.4

7.4
7.4

7.4

7.4
7.4

7.4

7.4

7.4

7.4

7.4

7.4

7.4

7.4

037

0.093

1.2

0.0065

0.0093

0.070

0.070

0.070

0.023

0023

1.2

3.7

0.061

0.061

1.9

1.9

0.47

2.3

0.085
0.093

NA
NA

NA

0.23

0.23

2.3

NA

0.61

061
3.7

7.4

7.4

7.4
7.4

7.4
7.4

7.4

7.4

74

7.4

7.4

7.4

46

139

1156

NA

126
NA

NA

0.25

NA

NA

NA

4.66347E-tt-

46.1767617

462.524613

NA
NA

NA

NA

NA

2.5

NA

NA

NA

-S35E-O6

MUSKRAT
Body

Weight
(kg)

1.274
1.274

1.274
1.274

Final
NOAEL

(mg/kg/d)

0.72
0.30

5.4
2.2

Final

LOAEL

(mg/kg/d)

3.6
1.0

16
6.5

1.274

1.274
1.274
1.274
1.274
1.274
1.274

1.274

1.274

1.274

1.274

1.274

1.274

1.274

1.274

0.76

0.049

1.8

10

0.70

19B2

11

58

64

0.10

29

16
116

0.94

OO2316726

7.6

0.49

NA
14

7.0

NA
14

56

206

1.0

56

161

232

NA

0.12

1.274 0.13 0.26

1.274

1.274
1.274

1274

1.274
1.274

1.274

1.274

1.274

1.274

1.274

1.274
1.274

1.274
1.274

0.58

0.14

1.6

0.013
0.014

011

0.11

0.11

0.036

0.036

1.8

5.8

0094

0.094

2.9

2.9

0.72

3.6

013
014

NA
NA

NA

0.36

0.36

3.6

NA

0.94

0.94

5.8

1.274

1274

1.274
1.274

1.274

1.274

1.274

1.274

1.274

1.274

1.274

1.274

7.2

215

1795

NA

196

NA

NA

0.39

NA

NA
NA

7.2396E-07

72

718

NA
NA

NA

NA

NA

3.9

NA

NA

NA

7.23977E-06
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Toxlcological EndpoInU for Mammal!
Sauotl Ana I Ecologies! Risk Assessment

Notes:

"If the test species' body weight was not identified in the study than the following values were used: Rat = 0 35kg, Mouse = 0.03kg, Mink = 1 .Okg
' NOAEL value was derived by applying a LOAEL to NOAEL Ratio of 10 to Ihe LOAEL value

'Converted from subchronic to chronic value by division by uncertainty factor of 10.
NA = Not Available/Not Applicable
NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level

References:
Sample, B.E., D.M. Opresko, G.W. Suter II. Toxicologies! Benchmarks for Wildlife: 1996 Revision. U.S. Department of Energy, Office of Environmental Management. ES/ER/TM-86/R3
Agency of Toxic Substances and Disease Registry (ATSOR). Toxlcotogical Profiles. 2000
Auterich, RJ and RK Ringer, 1977. Current status of PCB txicity to mink and effect on their reproduction. Arch. Environ. Contam. Toxlcol. 6:279-292.
Byron, W.R., G.W. Bierbower, J.B. Brouwer, and W.H. Hansen. 1967. Pathologic changes in rats and dogs from two-year feeding of solum arsenite or sodium arsenate Toxicology and Applied Pharmacology. 10:132-147.
Borzelteca, J.F., L.W. Condie Jr., and J.L. Egte Jr. 1988. Short-term toxicity (one to ten-day) gavage of barium chloride in male and female rats. Jounal of the American College of Toxicology. 7(5):675-685.
Linder, R.E., T.B. Gaines and R.D. Kimbrough. 1974. The Effect of Polychlorinated Biphenyls on rat Reproduction. Food and Cosmetic Toxicology. 12:
Murray, F.J.. F.A. Smith, and K.D. Nltschke. 1979. Three-Generation Reproduction Study of Rats Given 2,3.7,8-Tetracnbrodibenzo-p-Dioxin (TCDD) in the Diet. Toxicology and Applied Pharmacology. 50:
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Appendix F

Food Chain Modal For
Mallard Duck Ingesting Plants In Dead Creefc Section F - Average Concentrations

Sauget Area I

Compound
2.4-D
Dicamba
Oichloroprop
MCPA
MCPP
Aluminum. Total
Antimony
Arsenic. Total
Barium, Total
Cadmium, Total
Chromium. Total
Copper, Total
Iron
Lead, Total
Manganese

Molybdenum
Nickel, Total
Silver
Zinc. Total
Total PCBs
Total DOT
Atdrin
Alpha Chkxdane
detU-8HC
Diekfrin
Endoeulfan I
Endosutfan II
Endosuffan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachkx
Heptachkx epoxide
Methoxychkx
Total PAHs
Dis(2-ethylhexyl)phlhalate
OHVbutylphthalate
Diethylpnthalate

NOAEL
Hazard
Index
NB
NB
NB
NB
NB

1 E-O4
NB

2.E-05
9E-06
2 E-05
2.E-05
1 E-05

NB
2.E-04
3E-07

4.E-07
8.E-06

NB
4.E-04
3.E-07
9.E-06

NB
1E-09
5E-10
1.E-07
2.E-10
4E-10
2E-10
7.E-07
6E-07
2E-07
O.E+00

NB
NB
NB

2E-06
0
0

NB

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB

7E-O6
4.E-06
2E-OB
5E-06
8.E-06

NB
2E-05

NB

4E-08
4E-06

NB
4.E-05
3.E-08
9.E-07

NB
3.E-10
1.E-10

NB
NB
NB
NB

7E-08
6E-08
4.E-06
O.E»00

NB
NB
NB

2E-07
NB
0

NB

NOAEL
Benchmark

Dose
NA
NA
NA
NA
NA

1097
NA
5.1
208
145
1.00
470
NA
1.13
977

3.50
77.40

NA
14.5
0.2

0.0028
NA

2.14
056
0.077

10
10
10

0.01
001
214
20
NA
NA
NA
400
1.1
0.1
NA

0000014

LOAEL
Benchmark

Dose
NA
NA
NA
NA
NA
NA
NA

1284
417
20

500
817
NA
113
NA

35.3
107
NA
131
1.8

0.028
NA
10.7
2.25
NA
NA
NA
NA
0.1
0.1
107
20
NA
NA
NA
400
NA
1.1
NA

000014

Overall
Dose

mg/kg/day
1 84E-O8

0
1.05E-08

0
0

0.0159
199E-05
848E-05
0.000182
328E-05

00000232
0.000516
0.0168

0.000267
0000246

1.46E-06
0000461

0
0.00512
6E-06

2.4E-08
1.25E-07
2.86E-09
2.72E-10
7.41 E-09
237E-09
4.11E-09
2.24E-09
709E-09
56E-09
472E-07

0
2.78E-07
398E-09
1 21E-08
6.91 E-05

0
0
0

1.57E-10

Ratio of
Site to

Forage Are;
0.0005
00005
00005
0.0005
0.0005
00005
0.0005
00005
0.0005
0.0005
0.0005
00005
0.0005
0.0005
0.0005

0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
00005
0.0005
0.0005
0.0005
00005
00005
0.0005
00005
0.0005
0.0005

Ratio of
Time

on Site
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Exposure
Dose

mg/kg/day
0 0000368

0
00021

0
0

318
00397
0.170
0.364
00656
00464

1.03
33.1
0.534
0.491

0.002S1
0923

10.2
000012
0.000048
0.000250
5.73E-06
5.44E-07
148E-05
4.75E-08
821E-06
448E-06
142E-05

0.0000112
0000944

0
0.000556
7.95E-06
2 42E-05

0138
0
0
0

3.14E-07

Food1

Total Cone
in Food

mg/kgwet

0.0000
0.0000
00070
00000
00000

37
0.12
049

00000
0.097
0.0000

2
0.0000
082

00000

00000
1.9

0.0000
23

0.0000
0.0000
0.00081
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0031
0.0000
0.0019
00000
0.0000
046

00000
00000
0.0000
00000

Invertebrate
Tissue
mg/kg

Proportion
Inverts
In Diet

Plant
Concentre boo

mo/kg

0.0070

37
0.12
0.49

0.097

2

082

1.9

23

0.00081

00031

0.0019

0.48

8.5E-08

Proportion
Plant
In Diet

1.0
1.0
10
10
10
10
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Ingestion
Rate

kg/kg/day
0.30
030
030
0.30
030
030
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
030

0.30~
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
030
0.30
030
030
030
0.30
030
0.30
0.30
030
0.30
0.30
030
030
0.30

Proportion
of

Dose
000
000
10

000
000
035
087
0.87
0.00
044
0.00
058
0.00
0.46
000

000
0.62
000
0.67
0.00
0.00
0.97
0.00
0.00
000
0.00
000
000
0.00
000
098
0.00
1.0

000
0.00
10

000
000
000
0081

Sediment1

RAF
1.0
10
1.0
1 0
1.0
1.0
1 0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
10
1.0
10
1.0
10
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Cone
in Sediment

mg/kg
0023

12933
33
14

223
23
29

270
20867

180
303

1.7
220

2083
0075
0.030
0.0041
0.0036
000034
0.0093
00030
0.0051
00028
00089
0.0070
00090

0.00093
0.0050
0015
0.13

000018

Dry Sediment
Ing. Rate
kg/kg/day

0.0016
00016
00016
00018
00016
00016
00016
00016
0.0016
00016
00016
00016
0.0016
0.0018
00016

0.0016
0.0018
0.0016
0.0016
0.0016
0.0016
0.0016
0.0016
0.0018
00018
0.0016
00016
00016
0.0016
00018
00016
00018
00016
0.0016
00016
00016
00016
0.0016
00016
0.0016

Proportion
of

Dose
1 0

000
0.00
0.00
000
065
013
0.13
0.98
0.56
1.0

042
1.00
054
0.99

095
0.38
0.00
0.33
1.0
1.0

0.026
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0

0015
000
0.00
1.0
1 0

0.00
000
000
0.00
092

Water1

Cone,
in Water

mg/l

0.25

0.0044
013

0.0052
068

00028
0.11

0.0028
0014

0.039

000070

3.6E-09

ngestion
Rate

I/kg/day
0.057
0057
0.057
0057
0057
0.057
0.057
0057
0057
0057
0057
0057
0057
0.057
0057

~0057~
0.057
0.057
0057
0.057
0.057
0.057
0057
0.057
0.057
0.057
0057
0.057
0057
0057
0057
0057
0.057
0.057
0057
0.057
0057
0057
0057
0057

Proportion
of

Dose
0000
0000
0000
0000
0000
0000

00015
0.020

0000000
0.000
0000
0.00

000030
0012

0054
0.00

0.0000
0.00022
0.0000
00000
0.0000
0.0000
0.0000
0.0000
00000
00000
00000
00000
0.0000
00000
0.0000
00000
00000
00000

0.0002!)
00000
00000
ooooo
0 00065

Notes:
NA-Not available/applicable
NB = Benchmark not available
Bended values indicate a Hazard Index greater than 1

Food Chain Mode/ Components:
Hazard Index Estimate - [Food Dose] * [Sediment Dose] « [Drinking Water Dose)

Toxicdogical Benchmark

Food and Drinking Water Ingestion Rate (EPA 1993)

"For the soil component, we convert the food ingestion rate from wet weight to dry weight (invertebrate moistureK80%; plant moisture«70%) and then calculate a soil ingeston rate from the
soil proportion in the diet (dry weight) estimated in Beyer el al. (1994)
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Appendix F
Food Chain Model For

Mallard Duck Ingesting Plants In Dead Creek Section F • Maximum Concentrations
Sauget Ana I

Compound

Dicamba
Dichloroprop
MCPA
MCPP
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium. Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Silver
Zinc. Total
Total PCBs
Total DOT
Aldrin
Alpha Chkxdane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan suffale
Endrin aldehyde
Endrin ketone
Gamma Chkxdane
gamma-BHC (Llndane)
rteptachkx
Heplachkx epoxide
Methoxychlor
Total PAHs
bis(2-ethylhexyl)phmalate
O-n-butylonthalate
Diethylphthalate
Dioxln - TEQ

NOAEL
Hazard
Index

NB
NB
NB
NB
NB

4E-01
NB

4.E-02
2.E-02
7E-02
6E-02
3E-02

NB
8.E-01
8 E-04
3E-01
2E-03
2E-02

NB
1

1.E-03
2E-02

NB
4E-06
1 E-06
2E-04
9E-07
1 E-06
4E-07
2E-03
2.E-03
4.E-04

0
NB
NB
NB

5.E-03
0
0

NB
3 E-02

LOAEL
Hazard
Index

NB
NB
NB
NB
NB
NB

2.E-02
1.E-02
5E-03
1.E-02
2E-02

NB
S E-02

NB
3.E-02
2.E-04
1.E-02

NB
1 E-01
1 E-04
2E-03

NB
8E-07
2E-07

NB
NB
NB
NB

2.E-04
2.E-04
9.E-05
OE*00

NB
NB
NB

5. E-04
NB

OE-HJO
NB

3E-03

NOAEL
Benchmark

Dose

NA
NA
NA
NA

109.7
NA
5.1

208
145
1.00
47.0
NA
1 13
977

00064
350
77.40

NA
145
02

00028
NA

2.14
056
0077

10
10
10

0.01
0.01
2.14
2.0
NA
NA
NA

40.0
1.1
01
NA

0.000014

LOAEL
Benchmark

Dose

NA
NA
NA
NA
NA
NA

12.64
41.7
20

500
81.7
NA
11.3
NA

0064
35.3
107
NA
131
1.8

0028
NA
10.7
225
NA
NA
NA
NA
0.1
0.1
10.7
20
NA
NA
NA
400
NA
1.1
NA

0.00014

Overall
Dose

mg/kg/day

0
00021

0
0

404
00485
0.19S
0.439
0.104
0.0608

1.29
41 7
0.872
0.824

0.00176
000608

1.41
0

13.7
0000192
00000688
0.000250
8.48E-08
544E-07
1 49E-05
912E-06
1 30E-05
448E-06
00000224
0.000016
0000957

0
0.000571
8.64E-06

00000384
0.198

0
0
0

4.67E-07

Ratio of
Site to

•orage Are;

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Ratio of
Time

on Site

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\
1
1
1
1
1
1
1

Exposure
Dose

mg/kg/day

0
00021

0
0

404
00465
0199
0.439
0.104
00608

129
41.7
0.872
0.824

000176
0.00606

1.41

13.7
0000192
0.0000688
0.000250
848E-06
544E-07
1.49E-05
912E-06
1 30E-05
4.48E-06
0.0000224
0.000016
0.000957

0
0.000571
864E-06

00000384
0.198

0
0
0

467E-07

Total Cone
in Food

mgrkg wet

00
00
0.0
00
44

013
056
00
010
0.0
2.1
00
1.2
0.0
0.0
0.0
2.6
00
26
0.0
0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
00
0.0
0.0
0.7
00
0.0
0.0
00

Invertebrate
Tissue
mgfcg

Proportion
Inverts
In Diet

Food'
Plant

Concentration

mfllkg

00070

44
0.13
056

0097

2.1

1.2

2.6

26

0.00081

00031

0.0019

066

9.7E-08

Proportion
Plant
In Diet

1.0
1.0
10
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1 0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Ingestion
Rale

kg/kg/day

030
030
0.30
030
0.30
030
030
0.30
030
0.30
030
030
0.30
0.30
0.30
030
0.30
0.30
030
0.30
0.30
0.30
030
0.30
030
0.30
0.30
030
0.30
030
030
030
030
0.30
030
030
0.30
0.30
0.30
030

Proportion
of

Dose

000
1.0

0.00
0.00
033
084
0.85
0.00
028
000
0.49
000
041
0.00
0.00
000
056
000
0.57
0.00
000
0.97
000
000
000
000
000
0.00
000
0.00
097
000
1.0

000
0.00
1.0

000
000
0.00
0.063

RAF

1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
10
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0

s<
Cone

in Sediment
mo/kg
0.023

17000
4 7
19

270
47
36

410
26000

320
510
1.1
37
390

3700
0.12

0.043
0.0041
0.0053
0.00034
00093
00057
00081
0.0028
0014
0.010
0017

000093
00054
0024
0.13

000027

dlmenr1

Dry Sediment
Ing Rate
kg/Vg/day

00016
00016
0.0016
00016
00016
00018
00016
0.0016
00016
00018
0.0016
0.0016
00016
00016
0.0016
00016
00016
0.0016

,_ 0.0016
0.0016
00016
0.0016
00016
0.0016
00016
00016
00016
00016
00016
00016
00016
0.0016
00016
0.0016
0.0016
00016
0.0016
0.0016
00016
00016
00016

Proportion
of

Dose
1.0

000
000
0.00
000
067
0.18
015
098
072
1.0

051
1.0

059
099
1.0

0.97
044
000
0.43
1.0
1 0

0.026
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0

0026
0.00
000
1.0
1.0

000
0.00
0.00
0.00
094

Cone.
in Water

mgn

0.55

0.0049
013

0.012
1

00037
0.14

00028
0021

0075

0.00070

9.4E-09

Water1

Ingestion
Rate

0.057
0057
0057
0057
0057
0057

r 0.057
0057
0057
0.057
0057
0057
0.057
0057
0057

|0_PS7_
0.057
0057
0.057
0.057
0057
0057
0.057
0057
0.057
0057
0057
0057
0.057
0.057
0057
0.057
0057
0.057
0057
0057
0057
0.057
0.057
0057
0.057

Proportion
of

0000
0.000
0.000
0000
0000

000077

0.0014
0.017

0000000
0000

0.00053
000

0.00024
0.0096
0.0000
0.026
0.00

00000
0.00031
00000
00000
0.0000
00000
0.0000
0.0000
0.0000
0.0000
00000
0.0000
00000
0.0000
0.0000
00000
0.0000
00000
0.00020
0.0000

^0.0000
0.0000
0.0011

Notn:
NA=Not available/applicable
NB = Benchmark not available
BoWed values indicate a Hazard Index greater than 1

Food Ctaln Hod* Components:
Hazard Index Estimate = [Food Dosel + [Sediment Dose) * [Drinking Water Dose)

Toxicokxjical Benchmark

Food and Drinking Water Ingestion Rate (EPA 1993)

"For the soil component, we convert the food ingeslion rate from wet weight to dry weight (invertebrate moislure=80S; plant moislure'70%) and then calculate a soil ingeslion rate from the
soil proportion in the diet (dry weight) estimated m Beyer et al (1994)
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r r
Food Chain Model For

Mallard Duck IngMIIng Shrimp from the Borrow Pit Lake - Avenge Concentrations
Sauget Ana I

Compound
2,4-D
Dkamba
Dichkxoproc
MCPA
MCPP
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
hooper. Total
Iron
-ead. Total
Manganese
Uercurc
tatybdenum
Mtekel. Total
Silver
Zinc. Total
Total PCS.
Total DDT
AJdrtn
Alpha Chtordane
d«Ha-BHC
>e(drn
Endosulfan 1
Endosulfan II
Endosutfan sulfate
Endnn aldehyde
Endrtn ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heplachlor epoxlde
Melhoxychlor
Total PAHs
bls(2-ethylhexy1)phthalate
O-n-butylphthalate
Diethylphlhalate
Dkwin • TEO

NOAEL
Hazard
Index
NB
NB
NB
NB
NB

2.E-03
NB

4E-05
2.E-04
2E-05
1.E-03
6.E-04

NB
2E-03
2.E-05
2.E-04
3E-06
8.E-06

NB
4.E-03
1.E-06
4.E-05

NB
1.E-08
3.E-08
5.E-07
4E-09
1.E-08
9E-09
2.E-06
8E-06
2.E-08
3E-08

NB
NB
NB

8E-08
3E-06
3E-05

NB
4E-04

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB

2.E-05
1 E-04
1.E-06
2.E-04
4.E-O4

NB
2 E-04

NB
2E-05
3.E-07
8E-06

NB
4 E-04
1.E-07
4.E-06

NB
2.E-09
8.E-09

NB
NB
NB
NB

2E-07
6E-07
3E-09
3E-09

NB
NB
NB

8E-09
NB

3E-06
NB

4E-OS

NOAEL
Benchmark

Dose
NA
NA
NA
NA
NA

109.7
NA
51

20.8
1 45
1 00
47.0
NA
1.13
977

00064
350
7740

NA
145
02

0.0028
NA

2.14
0.56
0077

10
10
10

001
001
214
20
NA
NA
NA

400
1 1
0.1
NA

0.000014

LOAEL
Benchmark

Dote
NA
NA
NA
NA
NA
NA
NA

1264
41 7
20

5.00
61 7
NA
11.3
NA

0.064
353
107
NA
131
1.8

0.028
NA
10.7
2.25
NA
NA
NA
NA
01
0.1
107
20
NA
NA
NA
400
NA
1.1
NA

0.00014

Overall
Dose

mg/kg/day
1.36E-07

3.605E-07
1 813E-06
3605E-05
3605E-05

0.265
0000540
0000206
000455
2 69E-05
0001015

00272
0437

000187
00158

1.58E-06
945E-06
0.000611

0.0003027
0.0552

2.048E-07
1.16E-07

5.632E-08
2.08E-OB
1.78E-08
4.2 IE-OS
3B2E-08
1.088E-07
8.64E-08
2.19E-08
B32E-06
360E-08

6 337E-08
5.748E-08
621E-08

5.632E-07
3.072E-06
3 072E-06
3.072E-06
0.000144
5.85E-09

Rabo ol Site
to Forage

Area
0.008
0.008
0.008
0008
0008
0008
0.008
0.008
0008
0.008
0.008
0008
0008
0.008
0008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0008
0008
0.008
0008
0.008
0008
0.008
0008
0008
0008
0008
0.008
0.008
0.008
0008
0.008

Time on
Site
Ratio

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Exposure
Dose

mg/kg/day
1.70E-05
451E-05
227E-04
451E-03
451E-03
3.32E+01
6.75E-02
2.57E-02
569E-01
336E-03
1.27E-01
3.40E+00
546E*01
2.33E-01
1985*00
1 97E-04
1.18E-03
764E-02
3.78E-02
6.906*OO
2.56E-05
1.45E-05
7.04E-08
2.60E-O6
2.20E-06
5.26E-06
4.78E-08
1.36E-05
1 08E-05
274E-06
1 04E-05
450E-06
792E-06
7.19E-06
7.76E-06
7 04E-05
384E-04
3B4E-04
384E-04
1.80E-02
731E-07

Food1

Total Cone.
InFood

mo/kg wet

28
0.16

023
83

039

0.090
16

0044
1.72E-06

Invertebrate
Tissue
mg/kg

28
0.16

0.23
8.3

039

0.090
16

0044
1.72E-06

Proportion
Inverts
In Diet

1.0
1.0

1 1.0
1.0
10

' 1.0 '
1.0
1.0
1.0
1 0

' 1.0
1.0
1.0
1.0
1 0
1.0
1 0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1 0
10
1.0
1.0
1 0
1.0
1.0
1.0
1.0
10
10
1.0
1.0
1.0
1.0

Plant
Concentration

mg/kg

Proportion
Plant
In Diet

Ingestlon
Rate

kg/kg/day
040
040
040
040
0.40
0.40 I
040
040
0.40
040
040
0.40
040
040
040
040
040
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
040
040
040
040
040
040
040
040
040
040
040
040
040
040
0.40

Proportion
of

Dose
000
0.00
000
000
000
034
095
000
000
000

r 0.72
098
0.00
067
000
0.00
000
0.00
000
0.93
0.00
0.00
000
0.00
0.00
000
000
000
000
000
0.00
000
000
000
000
0.00
000
000
000
098
094

Sediment1

RAF
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1 0
1.0
10
1.0
1.0

Cone.
in Sediment

mg/kg
00106

0.028
0.14

28
2.6

13667
2.2
16

350
2.1
22
49
34,000
48
1.213

012
0.80
47
1.1
310

1.0 0.016
1.0 0.0091
1.0 0.0044
1.0 0.0016
1.0 0.0013
10 0.0033
1.0 00029
10 00085
1.0 00066
1.0 00016
10 00064
1.0 00028
1.0 00048
1 0 0.0044
1.0 00048
1 0 0 044
1.0 0.24
1.0 024
10 0.24
1.0 024
1.0 2.7E-05

Dry Sediment
Ing^Rate
kg/kg/dav

00016
0.0016

L 0.0016
00016
00016
0.0016
00016
00016
0.0016
0.0016
0.0018
00016
0.0016
0.0016
00016
0.0016
0.0016
00016
00016
0.0016
0.0016
0.0016
0.0016
0.0016
0.0016
0.0016
00016
0.0016
0.0016
0.0016
00016
00016
00016
00016
00016
00016
00016
0.0016
00016
00016
00016

Proportion
of

Dose
1 0

000
000
000
000
0.66

0053
097
0.96
1.0

6.27
0023

1.0
0.33
0.98
1.0

0.81
099
0.00
0072
0.00
1.0

0.00
1.0

0.94
0.99
0.97
0.00
098
0.93
099
1.0

097
098
0.99
000
0.00
0.00
000
0.021
0059

Water3

Cone.
In Water

mg/l

16

0.012
0 16

0.0041
00053

39
00083
0.67

0.0040
0.012

0.031

2.2E-08
00000010

24E-06

32E-06
32E-06
27E-06

38E-06
26E-06
9.6E-07

33E-10

Ingestion
Rate

I/kg/day
0.057
0057
0.057
0057
0057
0057
0.057
0057
0.057
0.057
0.057
0.057
0057
0.057
0057
0.057
0.057
0057
0057
0.057
0057
0.057
0.057
0.057
0.057
0.057
0.057
0057
0.057
0.057
0057
0057
0057
0.057 "J
0057
0057
0057
0.057
0057
0057
0.057

Proportion
of

Dose
0000
0000
0000
0000
0000

00027

0026
0016

0000000
0.0018
0000
0.00

00020
0.019
0.0000
0.19
00086

0.0000
0.00025
0.0000
0.0000
0.0000
0.0000
0.056
0.011
0.028
0.0000
0017
0066
0015
0.0000
0027
0.020

" 00070
00000
0.0000
00000
00000
00000
00000

Notes:
NA=Not available/applicable
NB - Benchmark nol available
Bokted values indicate a Hazard Index greater than 1

Food Chtln Mo<M ComporMnft:
Hazard Index Estimate - [Food Dosel * [Sediment Posel * IDrtnklno Water Dose)

lexicological Benchmark

Food and Drinking Water Ingestlon Rale (EPA 1993)

"For the son component, we convert the food Ingestion rate from wet weight to dry weight (invertebrate mooture-90%, plant mottture=70%) and then calculate a son Ingestlon rate from the
sou proportion In the diet (dry weight) estimated m Beyer et al (1994)
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Appendix F
Food Chain Modal For

Mallard Duck Ingesting Shrimp from the Borrow Pit Lake - Maximum Concentrations
Satinet Ana I

Compound
2.4-0
Dicamba
Dicttocoprop
MCPA
MCPP
Aluminum. Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Mickel, Total
Silver
Zinc. Total
Total PCBs
Total DOT
AJdrin
Alpha Chkxdane
della-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrtn Ketone
oamma Chtordane
gamma-BHC (Lindane)
•lepjachlor
-leplachlor epoxide
Vlelhoxychlor
Total PAHs
3is(2-ethylhexyl)phthalate
DHVbutylptilhalaie
Diethylphlhalate
Dioxin - TEQ

NOAEL
Hazard
Index
NB
NB
NB
NB
NB

3E-01
NB

5 E-03
3E-02
3 E-03
1E-01
7.E-02

NB
2E-01
2E-03
4E-02
5.E-04
1E-03

NB
5.E-01
OE+OO
1 E-02

NB
2.E-06
2E-07
1 E-05
8.E-07

0
2E-06
4E-04
1 E-04
2.E-06
4.E-06

NB
NB
NB

OE+00
O.E+00
OE+00

NB
5 E-02

LOAEL
Hazard
index
NB
NB
NB
NB
NB
NB
NB

2E-03
2.E-02
2.E-04
3 E-02
6 E-02

NB
2E-02

NB
4E-03
5 E-05
8 E-04

NB
5 E-02
OE+OO
1 E-03

NB
5E-07
6.E-08

NB
NB
NB
NB

4E-05
1 E-05
4E-07
4.E-07

NB
NB
NB

OE+00
NB

OE+00
NB

5 E-03

NOAEL
Benchmark

Dose

NA
NA
NA
NA

1097
NA
5.1

208
145
1.00
47.0
NA
1.13
977

0.0064
350
7740

NA
145
02

0.0028
NA

214
0.56
0.077

10
10
10

0.01
001
2.14
20
NA
NA
NA

40.0
1.1
0.1
NA

0000014

LOAEL
Benchmark

Dose

NA
NA
NA
NA
NA
NA

12.84
41.7
20

5.00
61.7
NA
11.3
NA

0064
35.3
107
NA
131
18

0026
NA
10.7
2.25
NA
NA
NA
NA
0.1
0.1
10.7
20
NA
NA
NA
400
NA
1.1
NA

000014

Overall
Dose

moAg/day

0
0
0
0

37.0
00675
0.0280
0.690

0.00432
0.134
3.42
81.3
0.250
2.34

0000256
000170
0.0872

0
699

0
0.0000352

0
5.12E-06
1.24E-07
8.57E-07
7.98E-08

0
1.54E-05
3.70E-06
1.30E-08
4.80E-06
789E-06
1.64E-07
7.73E-06

0
0
0
0

00176
7.51E-07

Ratio of
ForaaeArB!

to Site

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Time on
Site
Ratio

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Exposure
Dose

mo/kg/day

0
0
0
0

37.0
00675
0.0280
0.690

000432
0.134
3.42
61 3
0.250
2.34

0000256
000170
0.0872

6.99
0

00000352
0

512E-06
V24E-07
8.57E-07
7.98E-08

0
1.54E-05
3.70E-06
1 30E-06
4BOE-06
789E-06
1.84E-07
7.73E-06

0
0
0
0

00176
751E-07

Food1

Total Cone
in Food

mo/kg wet
00
00
00
00
0.0
28

016
00
00
0.0
023
83
00
0.39
00
0.0
0.0
00

0.090
16
00
0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
00
00
0.0
00
00

0044
1.7E-06

Invertebrate
Tissue
mg/kg

28
0.16

023
8.3

039

0090
16

0044
1 7E-06

Proportion
Inverts
In Diet

1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
10
10
1.0
10
1.0
1 0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1 0
1.0
10
1.0
1.0
10

Plant
Concentration

mo/kg.

Proportion
Plant
In Diet

Ingestion
Rale

kg/kg/day

0.40
0.40
040
040
040
040
040
0.40
0.40
040
0.40
040
040
040
040
040
040
040
040
040
0.40
0.40
040
0.40
040
0.40
0.40
040
040
0.40
040
040
0.40
040
0.40
0.40
040
0.40
0.40
040

Proportion
01

Dose
000
000
000
000
0.00
0.30
095
0.00
0.00
000
0.69
097
000
062
000
0.00
000
000
000
091
0.00
000
000
000
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
000
000
0.00
0.00
0.00
000
000
1.0

0.92

Sediment

RAF

1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1 0
1.0
1.0

Cone.
m Sediment

mo/kg
0011

0
0
0
0

16000
22
17

420
2.7
26
64

38000
56

1400
016
092
54
1

370
1.0 0.000
1.0 0.022
10 00000
1.0 0.0032
1.0 00000
1.0 000050
1.0 00049
1.0 00000
1.0 0.0095
1.0 0.0022
1.0 000072
1.0 00030
1.0 0.0048
1.0 0.0000
1.0 00048
1.0 00000
1.0 0.0000
1.0 00000
1.0 0.0000
1.0 00000
1.0 3.9E-05

Dry Sediment
Ing. Rate
kg/kg/day

00016
0.0016
00016
00016
0.0016
0.0016
0.0016
00016
00016
0.0016
0.0016
00016
0.0016
00016
0.0016
00016
00016
0.0016
00016
00016
00016
0.0016
00016
0.0016
0.0016
00016
0.0016
0.0016
0.0016
0.0016
0.0016
00016
0.0016
0.0016
00016
00016
00016
00016
0.0016
0.0016

Proportion
of

Dose
1 00
000
000
000
000
069
0052
097
097
1.0

0.31
0030
0.99
037
0.96
1.0

067
099
000
0085
000
1.0

000
100
000
093
0.98
000
0.99
0.95
088
1.0

097
000
099
000
0.00
0.00 ""
000
0.00

0083

Water1

Cone.
in Water

mg/l

34

0.015
0.32

00041
00074

87
0.020

17

0.0040
0015

0048

2.2E-08
1 OE-08
2.4E-06

32E-06
32E-06
27E-06

3.8E-06
2.9E-06
96E-07

4.2E-10

ngeslion
Rate

I/kg/day
0.057
0.057
0057
0057
0057
0.057
0.057
0057
0.057
0057
0.057
0057
0.057
0057
0.057
0057
0.057
0057
0.057
0057
0057
0057
0.057
0.057
0057
0.057
0057
0.057
0.057
0.057
0.057
0057
0.057
0.057
0057
0057
0057
0057
0.057
0.057
0057

Proportion
of

Dose
0000
0000
0000
0000
0.000

00052

0030
0.026

0000000
0.0017
0.000
0008
0.0045
0.041
0.0000

013
0010
0.0000
0.00039
00000
0.0000
00000
00000

1.0
0.066
0017
0.0000
0.012
0.049
012

0.0000
0027

1.0
0.0070
0.0000
00000
0.0000
0.0000
0.0000
0.0000

Notn:
NA'Nol available/applicable
NB « Benchmark not available
Bolded values indicate a Hazard Index greater than 1

food Chiln Mode/ Components:
Hazard Index Estimate = [Food Dosel * [Sediment Dosel + [Drinking Water Dosel

Toxicdogical Benchmark

Food and Drinking Water Ingestion Rate (EPA 1993)

"For the soil component, we convert the food ingestlon rate from wet weight to dry weight (invertebrate moislure=80%. plant moislure-70%) and then calculate a soil ingestkm rale from the
soil proportion in the diet (dry weight) estimated In Beyer et al (1994)
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f
iiuix F

Food Chain Model For
Great Bkn Heron Ingesting Fl«h In tne Borrow PH Lake . Average Conc«ntratlon>

Saugat Area I

Contaminant
2,4-D
jicamba
Dichkxoorop
MCPA
MCPP
Aluminum. Total
Antimony
Ananlc, Total
lanum, Total
Cadmium, Total

Chromium, Total
;opper. Total
(on
.«d. Total
Aangarws*

Mercury
Molybdenum
ntMi. Total

SHvor
3nc. Total
Total PCBs
Total DDT
Udrin
Upha Chlordana
ddta-BHC
>Mdrtn
Endosulfan 1
indosulfan II
Endosulfan sulfate
Endrtn aldehyde
Endnn ketone
^amrna Chtordane
gamma-BHC (Lindane)
Hentachlor
Heptachlor epoxlde
tathoxychkx
Total PAHs
ils(2-ethylhexyl)ph1hala
31-n-butylphthalate
pteftylphlhalata

NOAEL
Hazard
Index
NB
NB
NB
NB
NB

4E-02
NB

8E-05
3E-04
OE«00
5.E-02
3.E-03

NB
4.E-02
2.E-OS
4.E»00
4.E-OS
5.E-08

NB
2.E-01
5.E-02
S.E-01

NB
9.E-05
1.E-07
4.E-07
B.E-09
OE*00
l.E-06
I.E-05
9.E-06
2.E-04
6.E-08

NB
NB
NB

3E-04
2.E-02
I.E-02

NB

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB

3E-OS
1.E-04
OE»00
1.E-02
2.E-03

NB
4.E-03

NB
4.E-01
4.E-06
4.E-08

NB
3.E-02
5.E-03
5.E-02

NB
2.E-05
3.E-08

NB
NB
NB
NB

1E-06
9E-07
3E-05
6E-09

NB
NB
NB

3.E-05
NB

1.E-03
NB

NOAEL
Banchmarti

Dosemg/kg/d
NA
NA
NA
NA
NA

109.7
NA
5.1
208
1.45

100
47.0

NA
1.13

977
00094

3.50

77.40
NA
14.5

0.2
0.0028

NA
2.14

0.58

0.077
10
10
10

0.01

001
2.14

2.0
NA
NA
NA

40.0

1.1
0.1
NA

LOAEL
Benchmark

Dosemg/Kgyd
NA
NA
NA
NA
NA
NA
NA

12.84
41.7

20
3.00

• 1.7
NA
11.3

NA
0.084
35.3

107
NA
131
1.8

0.028
NA
10.7

2.25

NA
NA
NA
NA
0.1
0.1
10.7
20
NA
NA
NA
400
NA
1.1
NA

Time and Ar«a
Normalized

Exposure Dos*
mg/kg/day
O.OOE'OO
511E-04
901E-04
317E-01
OOOE>00
4 ME *00
O.OOE»00
3.93E-04
5.48E-03
OOOE'OO
4.84E-02
123E-01
1 31E-01
4.39E-02
2.25E-02
2.82E-02
1.35E-04
3.90E-04
O.OOE*OO
3.59E«00
8.42E-03
1J4E-03
O.OOE*00
1.ME-04
7.43E-08
3.38E-08
8.10E-06
O.OOE'OO
1.08E-07
1.0BE-07
I11E-08
3.57E-04
1.2BE-07
1.02E-04
3.24E-O8
O.OOE*00
1.01E-02
2.14E-02
1.17E-03
3.88E-03

Site Area lo
Forage Ansa

Rabo
1.00

1.00

1.00

1.00

1.00

100
1.00

100
1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

RaUool
Time In

Arga
0.75

0.75

075
075
075
075
075
075
0.75

0.75

075
0.75

075
0.75

0.73

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

075
075
075
075
0.73

0.75

0.75

0.75

075
0.75

0.75

Exposure
DOM

mg/kg/day
O.OOE+00
881E-04
1.20E-03
423E-01
oooe«oo
611E*00
O.OOE-KX)
5.24E-04
7.28E-03
oooe»oo
8.48E-02
184E-01
1.74E-01
5.88E-02
3.00E-02
3.49E-02
t.SOE^M
521E-O4
0.006*00
4.79E»00
1.12E-02
1.79E-03
O.OOE*00
2.R4E-04
9.90E-08
4.SOE-O8
108E-07
OOOE»00
1.44E-07
1.44E-07
1.22E-07
4.76E-04
1.71E-07
1.38E-04
432E-08
OOOE*00
1.34E-02
2.85E-02
1.58E-03
4906-03

Total Cone.
In Food

mg/Kg wet
000
0.00

001
2.4

0.00

34
000
0.00

0.00

000
0.36

0.91

0.00

0.32

0.00

0.19

0.00

0.00

0.00

27
0.082
0.010
0.00

0.00

0.00

0.00

0.00

0.00

0.00

000
000
000
000
0.00
0.00
0.00
0074
018

00088
0027

.aip« Fish Tbsut
Concentration

mg/ttgwt

00070
0.0088

1.1

16

0.53
069

024

0.088

18
0.15
0.018

0.0054

0.0098

0.0026

0.090
0.032
0.018

85E-06

Proportion
Large Fish

In Diet
027
027
027
0.27
027
027

1 0.27
027
0.27
0.27
0.27
027
027
0.27
0.27
027
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
027
0.27
0.27
027
027
027
027
027
0.27
0.27
0.27
027
0.27
027
027

ood
Forage Fish Proportion
^onconli allor Foragers

mg/Vg wet In Diet
0.73

00026 0.73
0.0067 073

2 8 0.73
073

40 0.73
0.73
0.73
073
073

0 29 0 73
0.99 0.73

0.73
0.36 073

073
0.23 0.73

0.73
073
073

30 0.73
0.030 0.73
0.0077 0.73

0.73
0.73
0.73
0.73
0.73
0.73
073
073
0.73
0.73
0.73
0.73
073
073

0 10 0.73
018 0.73

073
0.031 073

5 9E-06 0 73

Ingesbon
Rate

kg/kglday
0 18
0.18
018
018
0 18
0.18
0 18
016
018
0 18
0.18
0.18
018
018
0.18
0.18
018
018
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
018
0.18
0.18
018
016
018
018
018
0.18
0.18
018
0.18
0.18
018
0 16

Proportion
ol

Dose
000
1.0
10
1.0

000
0.99
000
000
000
0.00
1.0
1.0

000
0.99
0.00
1 0

000
0.00
0.00
1.0
10
1.0

0.00
1.0

0.00
0.00
o.oo
0.00

0.00

000
000
10

000
1.0

000
000
1.0

1.0
1.0
1.0
1 0

Cone.
In Water

mg/l

18

0012

016

00041
00053

39
00063

0.67

00040
0.012

0.031

2.2E-08
0000001
2.4E-06

32E-08
3.2E-O6
2.7E-06

3.8E-06
2.6E-06
96E-07

33E-10

Water
Ingestion

Rate
l/kg/day
0045
0045
0045
0.045
0045
0045
0045
0.045
0.045
0045
0.045
0045
0045
0.043
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0045
0.045
0.045
0045
0045
0045
0045
0.045
0045
0.045
0.045
0.045

Of
Dose
000
000
000
0.00

000
0012

0.00
1.0
1.0

000
0.00
000
1.0

0.0064
1.0

000
1.0
1.0

0.00
0.00
0.00
0.00
0.00

0.00

1.0
1.0
1.0

0.00

1.0
1.0
1.0

0.00

10
0.00
1.0

000
000
0.00
0.00
0.00
000

Notes:
NA • Not available/applicable
NB * Benchmark not available

Food CnaM ModW Components:
Hazard Index Estimate * IFood Posel • [Sediment Posal • IDrtnkklo Water Ooael

ToxjcokxHcal Benchmark
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Appendll F
Food Chain Model For

Grtat Blue Heron Ingesting Fish In the Borrow Pit Lake- Average Concentrations
Sensitivity Analysis on Foraging Area

Sauget Area I

:onlamlnant
:.4-o

Dteamba
)ichloroprop

MCPA
*CPP
Uumlnum, Total

Antimony
Arsenic. Total
lartum. Total
Cadmium, Total
Chromium, Total
Cooper. Total
ron
.aad. Told
Manganese
Jarcury
fclybdenum
flcfcel. Total
Silver
Zinc. Total
roWPCBl
Total DDT
AWrtn
Alpha Chlordane
d«ta-8HC
3Wdrin
:nrjosulfan 1
;ndosulfan II
jndosuKan suHate
Endrtn aldehyde
EndHnkelone
Samma Chlordane
namma-eHC (Lmdane)
taptachlor
Heptacnlor epoilde

Tolal PAHl
bWJ-efhvlhnvlMrthala

3k)xln TEQ

NOAEL
Hazard
Index
NB
NB
NB
NB
NB

3.E-05
NB

5.E-08
2.E-07
OE»00
3E-05
2.E-06

NB
3E-05
2E-08
3.E-03
3.E-OB
3.E-09

NB
2.E-04
3.E-05
3.E-04

NB
6.E-06
9.E-11
3.E-10
5E-12
O.E»00
7.E-12
7E-09
6.E-09
1.E-07
4.E-11

NB
NB

2.E-07
t.E-05
7.E-06

NB
4 E-05

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB

2.E-O8
9E-06
OE*00
7.E-08
1.E-06

NB
3E-06

NB
3.E-04
3.E-09
2.E-09

NB
2.E-05
3.E-06
36-05

NB
1.E-06
2.E-11

NB
NB
NB
NB

7E-10
6 E-10

2.E-OB
4.E-12

NB
NB

2.E-06
NB

7.E-07
NB

4 E-06

NOAEL
Benchmark

Dosemg/kg/d
NA
NA
NA
NA
NA

109.7
NA
5.1

20.8

1.45

1.00

47.0

NA
1.13

977
0.0064

3.50

77.40
NA
14.5

0.2
0.0028

NA
2.14

0.56

0.077
10
10
10

0.01

0.01

2.14

2.0
NA
NA

40.0

1.1
0.1
NA

0000014

LOAEL
Benchmark

Dosemg/kg/d
NA
NA
NA
NA
NA
NA
NA

12.84
41.7

20
5.00

81.7

NA
11.3

NA
0.064
35.3

107
NA
131
1.8

0.028
NA
10.7

2.25

NA
NA
NA
NA
0.1
0.1
10.7

20
NA
NA

400
NA
1.1
NA

000014

Time and Area
Normalized

Exposure DOM
mg/kg/dav
O.OOE+00
343E-07
6.0SE-07
2 13E-04
OOOE»00
307E-03
OOOE»00
2.64E-07
3.66E-08
OOOE*00
3.2SE-05
8.27E-05
8.76E-05
2.95E-05
1.51E-05
1.78E-05
9.06E-0>
2.62E-07
O.OOE+00
2.41E-03
5.65E-06
9.00E-07
O.OOEtOO
1.33E-07
4.96E-11
2.27E-11
5.44E-11
O.OOE«OO
7.25E-11
7.25E-11
6.12E-11
2.40E-07
8.61E-11
8.86E-08
2.17E-11

6.75E-06
1.43E-05
7.83E-07
247E-06
602E-10

Site Area to
ForaaeArea

Ratio
0.0007
00007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
00007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
00007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007
0.0007

0.0007
0.0007
0.0007
00007
00007

Raboot
Time in
Area
0.75

0.75

0.75

0.75

0.75

075
0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

075

Exposure
Dose

mgAg/day
O.OOE+00
6.B1E-04
1.20E-03
4.23E-01
O.OOEtOO
6.11E*00
O.OOE*00
5.24E-04
7.28E-03
O.OOE'OO
B.46E-02
1.64E-01
1.74E-01
586E-02
3.00E-02
3.49E-02
180E-04
5.21E-04
O.OOEfOO
4.79E»00
1.12E-02
1.79E-03
0.006*00
2.64E-04
9.90E-08
4.50E-06
1.09E-07
O.OOEtOO
1.44E-07
1.44E-07
1.22E-07
4766-04
1.71E-07
1.38E-04
4.32E-08

1.34E-02
2.IX-02
156E-03
4.90E )̂3
1 196-08

Total Cone
kiFood

mpAg wet
0.00

000
001
2 4

000
14

0.00
0.00
0.00
0.00
0.38
0.91
0.00
0.32
0.00
0.19
0.00
0.00
0.00
27

0.062
0010
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.074
0.16

00086
0.027
0.00

.arae Fish Tissue
Concentration

mg/kgwet

0.0070
0.0066

1.1

16

0.53
0.69

0.24

0086

18
0.15

0.018

00054

0.0098

0.0028

0.090
0.032
0.018

8.SE-06

Proportion
Large Fish

In Diet
027
0.27
0.27
0.27
027
0.27
0.27
0.27
027
0.27
0.27
027
0.27
0.27
0.27
027
027
027
0.27
0.27
0.27
0.27
027
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27

<U7
0.27
027
0.27
0.27

-ood
Forage Fish Proportion
^oncentratior Foragers
mg/kg wet In Diet

073
0.0026 0.73
00067 0.73

28 073
073

40 0.73
073
073
073
0.73

020 0.73
0.99 0.73

0.73
036 073

0.73
0.23 073

073
0.73
0.73

30 073
0.030 0 73
0.0077 0.73

0.73
0.73
0.73
073
073
073
0.73
0.73
0.73
0.73
073
0.73
0.73

0.10 0.73
018 0.73

0.73
0.031 0.73

59E-06 073

Ingesbon
Rale

kg/kg/day
0.18
0.18
0.18
0.18
0.18
018
018
018
0.18
0.18
0.18
018
0.16
0.18
0.18
0.16
018
0.18
0.18
0.18
018
0.18
0.18
0.18
0.18
0.18
0.18
018
0.18
0.18
0.16
018
0.18
0.18
018

(Tl8
0.18
018
0.18
0.18

Proportion
of

Dose
000
10
1.0
1.0

0.00
0.99
0.00
0.00
0.00
0.00
1.0
10

0.00
099
0.00
1.0
000
0.00
0.00
1.0
1.0
10

000
1.0

0.00
0.00
0.00
0.00
000
0.00
0.00
1.0

0.00
1.0

0.00

To
1.0
1.0
1.0
1.0

Cone.
In Water

mg/l

16

0.012
0.16

0.0041
0.0053

3.9
0.0083
087

0.0040
0.012

0031

2.2E-06
0.000001
2.4E-06

3.2E-06
3.2E-06
2.7E-08

386-06
2.6E-06
9.6E-07

3.3E-10

Water
ngestion

Rate
l/kg/day
0045
0045
0.045
0.045
0.045
0045
0045
0045
0.045
0.045
0.045
0045
0.045
0.045
0045
0.045
0.045
0.045
0045
0045
0.045
0.045
0.045
0045
0.045
0.045
0045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045

0045
0.045
0045
0.045
0.045

Proportion
ol

Dose
000
000
0.00
000
0.00

0012
0.00
1.0
1.0

000
0.00
0.00
10

0.0064
1.0

000
10
10

0.00
0.00
0.00
000
0.00
0.00
10
1.0
1.0

0.00
1.0
1.0
1.0

000
1.0

0.00
1.0

(Too
000
0.00

0.00

0.00

Notea:
NA • Not available/applicable
NB • Benchmark not available

Food Cna/ft Mod*/ Components.
Hazard Index Estimate = (Food Dosel * ISedlmenl Do««l * IDrlnUng Water Dosel

Toxlcologlal Benchmark
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App.rK!lxF
Food Chain Mortal For Gra*( Blue H«ron mottling Flih-Borrow Pit Life-Maximum Concentration*

Sauoet Ana I

Contaminant

Mcamba
)fchloroprop
MCPA
MCPP
Aluminum, Tout
Antimony
Manic, Total
Barium, Total
»mium. Total
;hromium, Total
:oppar. Total
ron
.aad, Total
rfanganes*
>4ercury
Oonixlenum
**«(. Total
Silver
Zinc. Total
Total PCBs
Total DOT
AkMn
Upna CNortarK

Dleldrtn
•ndosulfanl
Entosulfan II
Endosmlan sulfate
indrtn aldehyde
Enrjhn ketone
Gamma Chtordane
gamma-BHC (Undane)
Heptacrrior
-teptachtor apoxkla
Methoxvchtor
Total PAHs
9ls(2-ethylhexyi)phthalate
>-n-burylpnthalala
>ethvlphmala1e

NOAEL
Hazard
Index

NB
NB
NB
NB

8.E-02
NB

1E-04
7E-04
OE»00
9.E-02
8.E-03

NB
8E-02
8E-05
1.E»01
5.E-05
t.E-06

NB
4.E-01
1.E-01
VE«00

MB
J.E-04

S.E-07
I.E-08
OE»00
1 E-OB

IE-05
IE-OS
4.E-04
9.E-08

NB
NB
NB

3.E-04
3E-02
1E-02

NB

LOAEL
Hazard
Index

NB
NB
NB
NB
NB
NB

5.E-OS
3E-04
O.E'OO
2E-O2
4.E-03

NB
8E-03

NB
1.E«00
5 E-06

8.E-08
NB

4.E-02
1.E-Q2
VE-01

NB
5.E-05

NB
NB
NB
NB

IE-CD
1.E-OB
9 E-06

9E-09
NB
NB
NB

3.E-05
NB

VE-03
NB

1E-02

NOAEL
Benchmark

DosemoVkQ/d

NA
NA
NA
NA

109.7
NA

5.14

20.8

1.45

1.00

470
NA
1.13

977
0.0064

3.50

77.40
NA
14.5

0.2
0.0020

NA
2.14

0.077
10
10
to

001
0.01

2.14

2
NA
NA
NA

40.0

1.1
0.11

NA
0.000014

LOAEL
Benchmark

Dosemg/kg/d

NA
NA
NA
NA
NA
MA

12.84
41.7

20
500
81.7

NA
11.3

NA
0.084
35.3

107
NA
131
1.8

0.028
NA

10.7

NA
NA
NA
NA
0.1
0.1
10.7

20
NA
NA
NA
400
NA
1.1
NA

0.00014

Time and Area
Normalized

Exposure DOM
mo/kg/day

4.34E-04
1.20E-03
521E-01
OOOE*00
8596*00
OOOE*00
875E-04
1.44E-02
OOOE'OO
874E-02
2 67E-01
3.92E-01
8006-02
78SE-02
9.15E-02
1.80E-04
875E-04
OOOE-KJO
5.41E»00
2.07E-02
2.72E-03
O.OOE-HB
S.B3E-04

450E-OB
1.0BE-07
O.OOE*00
I44E-07
144E-07
1.22E-07
623E-04
171E-07
1.36E-04
432E-08
0006*00
1.34E-02
3.49E-02
1.58E-03
5.74E-03
1876-06

Site Area lo
Forage Area

Ratio

1.00

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

100
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
100
1.00

1.00

100
1.00

1.00

1.00

100
1.00

1.00

1 00

Ratio of
Tim* In
Area

1.00

1.00

1.00

1.00

1.00

100
1.00

1.00

100
1.00

1.00

100
100
1.00

1.00

1.00

1.00
1.00
1.00
1.00
t.oo
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

100
100
100
1.00

1.00

t.oo
1.00

100
100
1.00

Exposure
Dose

mg/kg/day

434E-04
120E-03
5.21E-01
OOOE'OO
858e»00
O.OOE'OO
8.7SE-04
1.44E-02
0006*00
8.74E-02
267E-01
3.82E-01
9006-02
785E-02
9.15E-02
1.80E-04
8.75E-04
OOOE*00
541E*00
2.07E-02
2.72E-03
0.006*00
5.83E-04

450E-08
1.08E-07
O.OOE-KX)
1.44E-07
1.44E-07
1 22E-07
023E-04
1.71E-07
13SE-04
432E-08
OOOE»00
1.34E-02
3496-02
156E-03
S.74E-03
187E-08

Food
Total Cone.

In Food
mgrKgwet

0.00

00087
2.9
000
47

0.00

000
000
0.00

0.48

1.5
0.00

0.50

0.00

0.51

0.00

0.00

0.00

30
0.11

0.015
0.00

0.00

0.00

000
0.00

0.00

000
0.00

0.0051
000
000
0.00

000
0074
0.19

00068
0032
0.00

Large Fish Tiuue
Concentration

mg/kgwet

0.0019
0.0096

1.8

33

0.93

0.89

025

0.28

22
0.32

0.029

0.012

0019

00028

0.097
0.032
0.018

1.5E-05

3roportior
.arge FIST

In Diet

0.27

027
027
027
027
0.27

027
027
027
0.27

027
027
0.27

027
0.27

027
0.27

0.27

027
0.27

0.27

0.27

0.27

0.27

027
0.27

027
027
0.27

027
0.27

027
027
027
027
0.27

027
027
027

Forage Fish Proportion
Concentration Foragers

mg/kg w«t in Diet
0.73

00028 073
0 0087 0.73

3.3 073
073

52 073
0.73

073
073
0.73

0.32 073
1.7 073

0.73

0.59 073
0.73

0.80 073
0.73

073
0.73

33 0.73

0039 0.73
0.010 073

0.73

0.73

0.73

0.73

0.73

0.73

073
073
0.73

073
073
073
073

0.10 0.73

0.23 0.73

0.73

0.037 073
8 5E-06 0 73

Ingestlon
Rale

kg/kg/day
018
018
018
018
018
0.18

018
0.18

0.18

0.18

0.18

0 18
018
0.18

0.18

0.18

0.18

018
0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.18

0.18

018
018
0.18

018
018
018
0.18

018
0.18

018
018
018
0.18

Proportion
of

Dose
000
10
1.0
10

000
096
000
0.00

000
000
1.0
1.0

000
0.90

000
1.0

0.00

0.00

0.00

10
1.0
1.0

0.00

1.0

0.00

0.00

000
0.00

000
000
1.0

000
1 0

000
0.00

t o
10
1.0
1.0
10

Water
Cone.

In Water

34

0015

032

00041
00074

8.7
0020

1.7

00040
0015

0.048

0.000001
24E-08

3.2E-08
3.2E-08
27E-08

3.8E-08
2.9E-08
B.8E-07

4.2E-10

Ingestion
Rate

I/kg/day
0045
0.045
0045
0.045
0.045
0045
0.045
0045
0.045
0.045
0045
0.045
0.045
0045
0.045
0045
0045
0045
0045
0.045
0.045
0.045
0.045
0.045

0.045
0.045
0.045
0045
0045
0.045
0045
0045
0045
0045
0.045
0.045
0045
0045
0045
0.045

Proportion
of

0.00

0.00

000
0.00

000
0018

0.00
10
1.0

0.00

000
0.00

1.0
0.010

1.0
0.00

1.0
1.0

0.00

000
0.00

0.00

0.00

0.00

10
1.0

0.00

10
1.0
10

000
1.0

0.00

1.0
0.00

000
000
0.00

0.00

000

Notea:
NA = Not availabWappllcable
NB = Benchmark not available

Food Chan Mode/ Components;
Hazard Index Estimate « IFood Dosel « 'Sediment Dosiil » [Drinking Water DoMl

Toxlcoloalcal Benchmark
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Appendix F
Food Chain Model For

Muskrat Ingestlon of Plants In Dead Crack Section F - Average Concentrations
Sauget Area I

Compound

Dteamba
Dlchloroprop
MCPA
MCPP
Aluminum. Tot«t
Antimony
Arsenic. Total
Jartum, Total
;admlum, Total
>iromJum, Total
tapper. Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel. Total
Silver
Zinc. Total
Total PCBs
Total DOT
Akjrin
Aloha Chlordane
delta-BHC
OleWrtn
EndosuKan 1
Endosulfan II
Endosulfan aulfate
Endrtn aldehyde
Endrln ketone
Gamma Chlordane
gamma-BHC (Undane)
Heptachkx
Heptachlor epoxlde
Melhoxychlor
bls(2-elhylhexyl)prilhalat
Di-n-butyiphthalate
Dfelhyiphthalate

Fluoranthene

BenzrXklfluoranthene

lndeno(1 ,2,3-c-d)pyrene
Dibenz(a,h)anthracene
Dloxln • TEQ

NOAEL
Hazard
Index

OE*00
Bench NA

O.E+00
O.E-KX)
S.E-KJ1
9.E-01
1.E-01
5.E-02
1.E-OI
3.E-05
1.E-01

Bench NA
1E-01
1 E-02
5.E-02
6E-02
4. E-02
OEKX)
1.E-01
1.E-03
1.E-04
2E-03
4.E-06
5.6-05
1.E-03
5.E-05
9.E-05
5.E-05
5.E-04
4.E-04
6.E-04
O.E-KX)
7E-03
1.E-04
1.E-05
O.EKX)
O.E«OO
O.E«00

Bench NA
5.E-06

Bench NA
Bench NA

1.E-01
Bench NA
Bench NA

7 E-01

LOAEL
Hazard
Index

OE»OO
Bench NA

O.E+00
OE»00
5.E-KX)
9. E-02

Bench NA
4. E-02
1.E-02

Bench NA
9E-O2

Bench NA
1.E-02
3E-03
1 E-02
6.E-03
2.E-02
O.E+00
5 E-02
6.E-04
2.E-05
4E-O4
2.E-O6
SE-08
1.E-04

Bench NA
Bench NA
Bench NA

5.E-05
4.E-05
3.E-04
OE+00
7.E-04
1.E-O5
5.E-08
O.E+OO
OE+00

Bench NA
Bench NA
Bench NA
Bench NA
Bench NA

I.E-02
Bench NA
Bench NA

7 E-02

NOAEL
Benchmark

DOM
mo/kg/d

0.3
NA
5.4
22

0.756
0.049

1.8
10.5
0.7

1982
11
NA
58
84

0.023
0.1
29

15.9
118

0132
06
0.14
1.8

0013
0.014
011
0.11
011
0.036
0.038

1.8
5.8

0.094
0.094
2.9
7.17
215
1795
NA
196
NA
NA

0.3S
NA
NA

72E-07

LOAEL
Benchmark

Dose
mg/ko/d

1
NA
16
6.5
7.56
0.49
NA
151

7
NA
14.3
NA
58
206
0.12

1
58
161
232
0.26

3
0.72
36

0.13
0.14
NA
NA
NA

0.36
0.36
3.6
58

094
094
5.8
71.7
716
NA
NA
NA
NA
NA
3.9
NA
NA

00000072

Time and Area
Normalized

Exposure Dose
mg/kg/day

O.OOE-KX)
23SE-03
O.OOE-KX)
O.OOE-KX)
3.87E+01
4.56E-02
199E-01
571E-01
786E-02
5.80E-02
123E+00
4.20E+01
6.42E-Q1
7.12E-01
1.23E-03
618E-03
1 10E+00
OOOE+00
1 20E+01
150E-04
600E-05
2B4E-O4
7.16E-06
6.80E-07
1.85E-05
5.93E-06
103E-05
5.60E-06
1.77E-05
1 406-05
107E-03

O.OOE-KX)
631E-04
994E-06
3.02E-05
OOOE+00
O.OOEKIO
OOOE+00
1.09E-02
9.46E-04
2 01 E-02
177E-02
3.83E-O2
6.55E-02
258E-02
4.93E-07

Ratio of
Time on

Site

1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Site Area to
Forage Area

Ratio

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Exposure
Done

mg/kB/day

O.OOE+00
2.38E-03
O.OOE+00
O.OOE+00
3B7E+01
456E-02
1.99E-01
571E-01
7.86E-02
5BOE-02
1 23E+OO
4.20E-K11
6.4IE-01
7.12E-01
123E-03
6.18E-03
1 10E+00
O.OOE+00
1.20E+01
1.50E-O4
600E-05
2B4E-04
7.16E-06
680E-07
1.85E-05
5.93E-06
1 03E-05
560E-06
1.77E-05
1 40E-05
1.07E-03
O.OOE-KX)
631E-04
9.94E-06
3.02E-05
O.OOE+00
O.OOE-KX)
o.ooe-KX)
109E-02
9.46E-04
2.01 E-02
1 77E-02
383E-02
8.55E-02
2.58E-02
493E-07

Food
Total Cone.

Hi Food
mg/kg wet

0
0.0070

0
0
37

0.12
0.49

0
0097

0
2
0

0.82
0
0
0

1.9
0

23
0
0

0.00081
0
0
0
0
0
0
0
0

0.0031
0

00019
0
0
0
0
0

0.032
0

0059
0.052
0.11
0.19
0.076

1.7E-07

Plant
Concentration

mg/kg wet

0.0070

37
0.12
0.49

0.097

2

0»7

1.9

23

0.00081

0.0031

00019

0.032

0.059
0.052
0.11
0.19
0.076

1.7E-07

Proportion
Plant
In Diet

1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1 0
1.0
1.0
10
1.0
1.0
1.0
1.0
10
1.0
10
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Ingestlon
Rale

kg/kB/day
0.34
034
0.34
0.34
0.34
034
034
0.34
034
0.34
034
0.34
0.34
034
0.34
034
0.34
0.34
0.34
0.34
034
034
0.34
0.34
034
034
034
0.34
0.34
034
034
0.34
0.34
034
0.34
034
034
0.34
034
034
034
0.34
0.34
034
0.34
034
0.34

Proportion
of

Dose
0
0
1.0
0
0

0.33
086
0.84

0
0.42

0
056

0
043

0
0
0

0.59
0

065
0
0

097
0
0
0
0
0
0
0
0

0.98
0

1.0
0
0
0
0
0
1.0
0

1.0
1.0
1.0
1.0
1.0

0.12

Sediment

RAF
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1 0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
10
1.0
1.0

Cone.
jn Sediment
mg/kg dry

0023

12933
3.3
14

223
23
29

270
20667

180
303
062
1.7
220

2083
0.075
0.030
0.0041
00036
000034
0.0093
00030
0.0051
0.0026
00089
00070
0.0090

0.00093
0.0050
0.015

0.13

0.00022

Dry Sediment
Ing Rate

0.0020
00020
00020
0.0020
00020
0.0020
00020
0.0020
00020
00020
0.0020
00020
00020
00020
0.0020
0.0020
00020
0.0020
0.0020
00020
0.0020
00020
00020
00020
00020
00020
0.0020
0.0020
00020
00020
00020
0.0020
00020
00020
0.0020
0.0020
0.0020
0.0020
0.0020
00020
00020
0.0020
0.0020
0.0020
0.0020
0.0020
00020

Proportion
of

1.0
0
0
0
0

0.67
014
0.14
0.78
0.58
1.0

0.44
098
058
085
1.0

0.56
0.40

0
0.35
1.0
1.0

0.029
1.0
1.0
1.0
1.0
t o
1.0
1.0
1.0

0.017
0

0.0029
1.0
1.0
0
0
0
0

027
0
0
0
0
0

0.87

Water
Cone.

In Water

0.25

0.0044
013

00052
0.68

0.0028
0.11

0.0028
0014

0039

000070

40E-09

ngestion
Rate

I/kg/day
098
0.98
0.98
098
0.98
0.98
0.98
098
098
098
098
0.98
0.98
0.98
0.98
098
098
098
0.98
0.98
0.98
098
0.98
098
098
098
0.98
0.98
098
0.98
0.98
0.98
0.98
0.98
0.98
098
0.98
0.98
098
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98

Proportion
of

0
0
0
0
0

0.0082
0

0.022
022

0
0

00042
0016
00013
0.15

0
0.44

0012
0

00031865
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

073
0
0
0
0
0

00080

Notes:
NA'Not available/applicable
Bench NA = Benchmark not available
BoWed values Indicate a Hazard Index greater than 1
Site area is larger than foraging area therefore a site area to forage area ratio of 11s applied to the exposure dose
Food Clttln MbdW Components:
Hazard Index Estimate - [Food Dosel + ISedlment Dosel * (Drinking Water Dosel

Toxlcologlcal Benchmark

Food and Water Ingestlon Rale (EPA 1993)

"For the soil component, we convert the food mgestlon rale from wet weight to dry weight (plant mototure-70%) and then calculate a soil Ingeelion rate from the
sou proportion m the diet (dry weight) estimated In Beyer el al. (1994)
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Appendix F

Food Chain (Model For

Muskrat Ingestlon of Plant* In Dead CrMk Section F • Maximum Concentrations
Sauget Area I

Compound
!,4-D

Otcamba
>chlorooroD
MCPA
MCPP
Aluminum. Total
Antimony
Arsenic, Total
Barium, Total
Cadmium. Total
Chromium. Total
:opper. Total
Iron
Lead, Total
Manganese
Mercury
rforybdenum
Nickel. Total
Silver
Zinc, Total
Total PCBs
Total DOT
Aldrtn
Alpha Chlordane
delta-BHC
3Mdrtn
Endosulfan I
Endosutfan II
Endosulfan suifate
Endrtn aldehyde
^ndhn ketone
Gamma Chkxdane
uamma-BHC (Lindane)
Heptachlor
-teptachlor epoxlde
vtethoxychkx
bls(2-ethythexyl)phthalai
>-rvbuty1phthalate
Diethylpnthalate
Acenaphlhylene
-hjoranthene
Benzo(b)f1uoranthene
3enzo(k)f1uoranther>e
3enzo(a)ovrQne
Indenod 2 3-c-d)pyrene
Dibenzta htonthracene

NOAEL
Hazard
Index
6.E-05
O.E«0

Bench NA
OEtOO
O.E-KX)
7.E*01
1 EM»
1.E-01
6 E-02

2E-01
4.E-OS
1.E-01

Bench NA
2.E-01
2E-02
1.E-01
1 E-01

8 E-02

O.E«OO
t.E-01
2.E-03
1.E-04
2.E-03
8.E-06
5.E-OS
1.E-03
1.E-04
1.E-04
5.E-05
BE-04
6E-04
6.E-04
OE-KX)
7.E-03
1 E-04

2.E-05
O.E+00
O.E+00
OE*00

Bench NA
5.E-06

Bench NA
Bench NA

1 E-01

Bench NA
Bench NA

LOAEL
Hazard
Index
2.E-05
OE-KX)

Bench NA
O.E*00
OE-KX)
7E-KX)
1.E-01

Bench NA
4E-02
2E-02

Bench NA
1.E-01

Bench NA
2 E-02

6E-03
2.E-02
1 E-02

3.E-02
OE-KX)
7.E-02
9. E-04

3.E-OS
4 E-04

3.E-OB
S.E-08
1.E-04

Bench NA
Bench NA
Bench NA

8E-05
6E-05
3E-04
O.E-KX)
7.E-04
1 E-05

8E-06
OE*00
OE-KX)

Bench NA
Bench NA
Bench NA
Bench NA
Bench NA

1 E-02

Bench NA
Bench NA

NOAEL
benchmark

Dose
mgyVg/d

0.72

03
NA
5.4
2.2

0756
0049
1.8

10.5

0.7
1982

11
NA
5.8
84

0023
0.1
29

15.9

11S
0 132
0.8

0.14

1.8
0013

0.014
0.11

0.11

0.11

0038
0.036
1 8
58

0094
0094
2.9
717
215
1795

NA
198
NA
NA
039
NA
NA

720E-07

LOAEL
Benchmark

Dose
mg/kgftf

2.8
1

NA
18
6.5
756
0.49

NA
151

7
NA
14.3

NA
58

206
0.12

1
58
181
732
0.26

3
0.72

3.8
0.13

0.14

NA
NA
NA

0.36

036
36
58

094
094
5.8
717
718
NA
NA
NA
NA
NA
3.9
NA
NA

720E-06

Time and Area
Normalized

Exposure Dose
mgritg/day
4.60E-05
O.OOE-KX)
2.38E-03
O.OOE«OO
OOOE-MX)
4.95E-K11
5.36E-02
2.33E-01
6.67E-01
127E-01
760E-O2
1.55E*OO
530E*01
1 05E-KX)
1.1BE-KX)
220E-03
1.01 E-02

1.68E400
O.OOE-KX)
f.«3E*01
240E-O4
8.60E-05
2.B4E-04
1. QBE-OS
6.80E-07
186E-05
1.14E-05
1.62E-05
560E-08
280E-05
2.00E-05
1.09E-03
OOOE-KX)
6.48E-04
108E-05
4806-05
O.OOE-tOO
OOOE-KX)
O.OOEKX)
1.09E-02
9.46E-04
2.01E-02
177E-02
4.76E-02
102E-01
2.58E-02
7.44E-07

Ratio of
Time on

Site

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1

Site Area to
Forage Area

Ratio

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Exposure
Dose

mo/fcg/day
4.80E-05
OOOE-KX)
2.3BE-03
OOOE-KX)
OOOE-KX)
4.95E«01
5.36E-02
233E-01
687E-01
1.27E-01
760E-02
1 55E«OO
530E-KJ1
105E-KX)
1 1BE+OO
220E-03
1.01E-02
1BBE-KX)
OOOE-HX
1.83E»01
2.40E-O4
8.BOE-O5
2.84E-04
1.0BE-05
6.8OE-07
1.86E-05
1.14E-05
162E-05
580E-06
2.80E-05
200E-05
109E-03
O.OOE-KX)
B48E-04
108E-05
4BOE-05
OOOE-KJO
O.OOE-KX)
OOOE-KX)
1.09E-02
94BE-04
2.01E-02
177E-02
4.76E-02
102E-01
2.58E-02
7.44E-07

Total Cone.
mFood

mg/ko wet
0.0
0.0
0.0
00
0.0
44

013
058
0.0
010
0.0
2.1
0.0
1.2
00
0.0
00
26
0.0
26
0.0
0.0
0.0
0.0
0.0
0.0
00
0.0
0.0
00
0.0
0.0
00
0.0
00
00
00
00
00
0.0
00
006
0.05

0.14

0.30

0.076
00

Plant
ConcantTaittQii

mgAgwet

0.007

44
013
056

0.097

2 1

1.2

2.B

26

0.00081

0.0031

0.0019

0032

0.059
0.052
014
0.30

0.078
20E-07

Proportion
Plant

In Diet
1.0
1.0
1.0
1.0
10
10
1.0
10
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
10
1.0
1.0
1.0
1.0
1.0
1.0
1 0
1.0
1.0
1.0
1.0
1 0
1.0

Ingestlon
Rate

kgftg/day
0.34

0.34

034
0.34

0.34

034
0.34

0.34

0.34

034
034
034
0.34

0.34

034
0.34

034
0.34

0.34

0.34

0.34

0.34

0.34

034
0.34

0.34

0.34

034
034
0.34

034
034
0.34

0.34

034
034
0.34

034
034
0.34

034
034
034
034
034
034
034

Proportion
of

Dose
000
000
1.00

000
0.00

030
082
0.82

0.00

0.26

0.00

048
0.00

0.39

0.00

000
0.00

0.52

0.00

054
0.00

0.00

0.97

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.97

000
1.0

0.00

000
0.00

0.00

0.00

1.0
000
1.0
1.0
1.0
1.0
10

0.092

RAF
10
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
10
1.0
10
1.0
1.0
10
10
1.0
1.0
1.0
1.0
1.0
10
1.0

s<
Cone.

m Sediment
mg/kg dry

0.023

17000
4.7
19

270
47
38

410
26000

320
510
1.1
3.7
390

3700
0.12

0.043
0.0041
0.0053
0.00034
0.0093
0.0037
00081
00028
0.014
0010

0017

000093
0.0054
0.024

0.13

000033

dlmant
Dry Sediment

Ing Rate
kg/kg/oay
00020
0.0020
0.0020
0.0020
00020
00020
0.0020
0.0020
0.0020
0.0020
00020
0.0020
0.0020
00020
0.0020
0.0020
OO020
00020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
00020
00020
0.0020
00020
00020
0.0020
0.0020
0.0020
00020
0.0020
0.0020
00020
0.0020
00020
0.0020
00020
00020
00020

Proportion
of

Dose
1.0

0.00

000
0.00

000
069
018
0.16

081
074
1.0

0.53

0.98

061
088
1.0

0.73

0.48

000
0.45

1.0
1.0

0.03

1.0
1.0
1.0
1.0
10
1.0
1.0
1.0

0031

000
0.00

1.0
1.0

0.00

000
0.00

000
027
000
0.00

0.00

000
0.00

089

Cone.
m Water

mg/l

055

0.0049
0.13

0.012
1

0.0037
0.14

0.0028
0.021

0.075

000070

1.01E-08

Water
Ingestkm

Rate
I/kg/day

0.98

0.98

0.98

098
0.98

098
098
098
0.96

098
098
0.98

098
098
0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

098
0.98

0.98

0.98

0.96

098
098
098
0.96

098
098
0.98

098
098
0.98

098
0.98

0.88

098
0.98

098
0.98

098
098

Proportion
of

Dose
0.000
0.000
0000
0000
0000
0011

0000
0021

019
0.000
0.000
00076
0.018
00034
012

0.000
027

0012

0.000
0.0045
0000
0.000
0.000
0.000
0.000
0.000
0000
0000
0.000
0.000
0000
0000
0.000
0.000
0000
0.000
0.000

0
0000
0.000
073
0.000
0.000
0.000
0.000
0.000
0.013

NA=Not available/applicable
Bench NA = Benchmark not available
BokJed values Indicate a Hazard Index greater than 1
Site area »larger than foraging area therefore a sue area to forage area ratio of 1 n appked to the exposure dcee
Food Cha/n Mode/ Components:
Hazard Index Estimate = IFood Doeel * [Sediment Oosel * fDrtnlilna Water Doeel

ToxIcotagKal BenchmarV

Food and Water Ingmllon Rate (EPA 1993)

"For me so* component, we convert the food Ingestlon rate from wet weight to dry weight (plant nwbture-70%) and then calculate a soil Ingestlon rate from the
soil proportion In the diet (dry weight) estimated in Beyer et al (1994).
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Appendix F
Food Chain Model For

Muskrats Ingesting Clams In th* Borrow PK Lake • Average Concentrations
Sauget Area I

Compound
2.4-D
CHcamba
Mchkxoprop
dCPA

MCPP
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese

Molybdenum
«cM. Total
Silver
Zinc, Total
Total PCBs
Total DDT
Aldrtn
Alpha Chlordane
delta-BHC
DleWrln
Endoeulfan 1
Endosulfan II
Endosulfan sulfato
Endrln aldehyde
Endrtn ketone
Gamma Chlordane
gamma-BHC (Undane)
Heptachlor
Heptachlor epoxlde
vlethoxycrilor
bls(2-ethylhexyl)phthalai
Dl-n-butylphthalate
Dlethylphthalate
Acenaphthylene
Ruoranthene
3enzo(b)fluoranthene
Benzo(k)fluoranther>e

Indenot 1 ,2,3-c-d)pyrene
Dibenz(a.h)anthracene

NOAEL
Hazard
Index

3.E-05
2.E-04

NB
1.E-03
a.E-01
4,E*01
8.E-02
2.E-OI
e.E-02
8.E-02
1.E-04
4.E-02

NB
3 E-02
5.E-02

5E-02
4.E-03
S.E-04
5 E-02
2.E-04
3.E-05
e.E-os
2.E-06
4.E-04
S.E-04
7.E-05
2.E-04
1.E-04
2.E-04
4.E-04
3.E-06
2.E-08
S.E-03
1.E-04
7.E-04
5.E-03
2.E-06
1.E-05

NB
2E-OB

NB
NB

6E-04
NB
NB

LOAEL
Hazard
Index

6 E-06
8.E-05

NB
4E-04
2.E-01
4.E*00
B.E-03

NB
8.E-02
6.E-03

NB
3.E-02

NB
3.E-03
1 E-02

5.E-03
2.E-03
5E-05
2 E-02
1E-04
6 E-06
1.E-05
9E-07
4E-05
5.E-05

NB
NB
NB

2.E-05
4E-05
2E-06
2.E-07
8E-04
1.E-05
3E-04
5E-04
7E-07

NB
NB
NB
NB
NB

6.E-05
NB
NB

1.E-02

NOAEL
Benchmark

Dose
mg/ko/d

072
0.3
NA
6.4
2.2

0.758
0.049

1.8
10.5
0.7

1982
11
NA
5.8
64

0.1
29

15.9
118

0.132
0.8
014
1.8

0.013
0014
0.11
0.11
0.11
0.036
0038

1.8
5.8

0094
0094
2.9
717
215
1795
NA
196
NA
NA
0.39
NA
NA

72E-07

LOAEL
Benchmark

Doee
mg/kg/d

3.6
1

NA
16
8.5
7.56
0.49
NA
15.1

7
NA
14.3
NA
58
206

1
58
161
232
0.26

3
0.72
3.6

0.13
0.14
NA
NA
NA

0.36
0.38
3.6
56

0.94
0.94
5.8

71.7
718
NA
NA
NA
NA
NA
3.9
NA
NA

00000072

Forage Area
Normalized

Exposure Dose
mg/ko/day
2 12E-05
5.63E-05
654E-03
5.83E-03
1.37E*OO
325E-KJ1
4.43E-03
3.89E-01
8.5BE-01
4.50E-02
2.79E-01
3.94E-01
7.18E*01
1.83E-01
30BE-KX)

5.11E-03
1.06E-01
7.39E-03
574E+00
320E-05
1.81E-05
8.60E-06
3.25E-06
4.76E-06
7.49E-06
8.15E-08
1.70E-05
1 (HE-OS
8.34E-06
1.55E-O5
5.63E-08
1.34E-05
7.93E-04
1.06E-05
192E-O3
3.43E-02
4.80E-O4
2 61 E-02
480E-04
4.80E-04
4.80E-04
4.80E-04
2.53E-04
480E-04
2.53E-04
7.26E-08

Time on
Site
Ratio

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Site Area to
Forage Area

Ratio
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Exposure
Dose

mo/kg/day
2 12E-05
5.63E-05
654E-03
563E-03
1.37E-KX)
3.25E«01
4.43E-03
3.69E-01
8.58E-01
4.50E-02
2.79E-01
3.94E-01
7 18E-KM
1.83E-01
308E-HJO

5.11E-03
1.06E-01
7.39E-03
574E*00
3.20E-05
1B1E-05
B.80E-08
3.25E-06
4.76E-06
749E-06
8.15E-08
1 70E-05
1.64E-05
6.34E-06
155E-05
5.63E-06
1.34E-OS
793E-04
1.06E-05
1.92E-03
3.43E-02
4.80E-04
2.61 E-02
4.80E-04
4.80E-04
4BOE-04
4.80E-04
2.53E-04
4.80E-04
253E-04
7.28E-08

Food
Total Cone.

In Food
mg/kgwel

0.018

4.0
11

0.96

0.12
0.88
086

0.23

0.015
15

0.0023

0.0054
0099

0075

8.3E-08

Proportion
Clam
In Diet

1.0
1.0 _,
10
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
10
1.0
1.0
10

1.0
10
10
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
10
1.0
10
10
1.0
10
1.0
1.0
1.0
1.0

Ingestlon
Rate

kO/kp/day
0.34
034
0.34
0.34
0.34
0.34
0.34
0.34
0.34
034
034
034
034
034
034

0.34
034
0.34
034
034
0.34
0.34
0.34
034
0.34
0.34
0.34
0.34
034
034
0.34
034
0.34
0.34
034
034
034
034
034
0.34
0.34
034
034
034
0.34
034

Proportion
of

Dose
0
0

098
0

1.0
0.11

0
0.88

0
0.91
0.83
0.74

0
0.43

0

0
0

0.69
089

0
0
0
0
0
0
0
0
0
0
0
0
0

0.99
0

0.95
099

0
098

0
0
0
0
0
0
0

0.39

Sediment

RAF
1.0
10
1.0
10
1.0
1.0
1.0
10
1.0
1.0
1 0
1.0
1.0
1 0
1.0

1.0
1.0
1.0
1.0

Cone
in Sediment
mg/kg dry

0011
0.028
014
2.8
28

13667
22
16

350
2.1
22
49

34000
48

1213

080
47
1.1
310

1.0 0016
1.0 0.0091
10 0.0044
1.0 00018
1.0 0.0013
1.0 0.0033
1.0 0.0029
1.0 0.0085
10 0.0066
1.0 00016
10 00064
1.0 0.0028
1.0 00048
1.0 0.0044
1.0 0.0048
10 0.044
1.0 0.24
1.0 024
1.0 0.24
1.0 024
1.0 0.24
1.0 0.24
1.0 0.24
1.0 0.13
10 0.24
1.0 0.13
1.0 226-05

Dry Sediment
Ing. Rate
kg/Vg/day
0.0020
00020
0.0020
00020
0.0020
0.0020
0.0020
0.0020
0.0020
00020
00020
0.0020
00020
00020
00020

0.0020
00020
00020
0.0020
0.0020
00020
00020
00020
0.0020
00020
0.0020
0.0020
0.0020
00020
0.0020
0.0020
0.0020
0.0020
00020
0.0020
00020
0.0020
00020
0.0020
0.0020
00020
0.0020
0.0020
0.0020
00020
0.0020

Proportion
of

Dose
1
0

0043
0.0000
00041

0.84
1.0

0.085
0.82
0093
0.18
025
0.95
0.52
0.79

0.23
0.89
031
0.11

0
1.0
0
10

0.55
0.87
0.71

0
081
0.51
0.83

1
0.72

0.011
0.91

0.046
0.014

0
0018

0
0
0
0
0
0
0

0.60

Water
Cone

In Water
mg/l

1.8

0.012
0.16

0.0041
0.0053

3.9
0.0083
067

0.0040
0012

0.031

2.2E-06
00000010

24E-06

32E-06
32E-06
2.7E-08

3.8E-06
2.6E-06
9.6E-07

70E-10

notation
Rate

l/kg/dav
0.98
098
0.98
098
0.98
098
0.98
0.98
098
0.98
098
098
098
0.98
0.98

098
0.98
098
098
098
0.98
098
098
0.98
0.98
0.98
098
0.98
0.98
0.98
0.98
0.98
0.98
098
0.98
0.98
0.98
0.98
0.98
0.98
098
0.98
098
0.98
098
0.98

Proportion
of

Dose
0
0
0
0
0

0.048
0

0031
0.18
0

0.014
0.013
0053
0.044
0.21

0.77
0.11

0
0.0052

0
0
0
0

0.45
0.13
0.29
0

0.19
0.49
0.17

0
0.28

0.0032
0.09

0
0
0
0
0
0
0
0
0
0
0

0.0094

Notes:
NA-Not available/applicable
NB « Benchmark not available
Boktod values Indicate a Hazard Index greater than 1
Site area Is larger than foraging area owefore a site area to forage area ratio of 1 is applied to the exposure doee
Food Chtln Mode* Components;
Hazard Index Estimate - [Food Dosel * ISedlmenl Doeel * [Prinking Water Doeel

ToxkxXoglcal Benchmark

Food and Water IngesHon Rate (EPA 1993).
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Appendix F
Food Chain Modal For

Mutkrats Ingesting Clams In tha Borrow Pit Lake- Maximum Concentrations
Sauget Area I

Compound
2.4-O
Dtcamba
Dlchloroprop
MCPA
MCPP
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium. Total
Chromium, Total
Copper. Total
Iron
Lead, Total
Manganese
Mercury
4orybdenum
4k*«M. Total

SHver
Zinc, Total
Total PCBs
Total DOT
AJdrtn
Upha Chlordane
delta-BHC
HekMn
EndoaulTan 1
EndOBulfan II
Endosulfan sulfate
Endrln aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor

vlethoxychkx
blsf2-ethythexyl)phlhala'
Dl-n-butvlphihalate
Diethylphthalate
Acenaphthytene

Benzo(b)riuoranthene
3enzo(k)fluoranthene

Dlbenz(a,h)anthracene

NOAEL
Hazard
Index
3.E-05
O.E-KX)

NB
O.E*OO
8E-01
5.E-K11
9.E-02
2E-01
1.E-01
7 E-02
2.E-04
4.E-02

NB
4.E-02
7.E-02
1 E-02
a.E-02
4.E-03
4.E-04
7.E-02
O.E-KX)
7.E-05
OE*00
4.E-06
2.E-04
1.E-04
1.E-04
O.E+00
2.E-04
2.E-04
1E-04
3.E-06
2.E-06
B.E-03
1.E-04
6E-04
B.E-03
O.E-tOO
2.E-05

NB
OE«OO

NB
NB

OE-KX)
NB
NB

LOAEL
Hazard
Index
6.E-06
O.E«00

NB
O.E«OO
2E-01
5E*OO
9.E-03

NB
8 E-02
7.E-03

NB
3. E-02

NB
4.E-03
2. E-02
3.E-03
e.E-03
2.E-03
4.E-05
4.E-02
O.E-KX)
1.E-05
O.E-fOO
2.E-06
2.6-05
1.E-05

NB
NB
NB

2.E-05
1 E-05
2E-06
2E-07
8E-04
1.E-05
3E-O4
8E-04
O.E+00

NB
NB
NB
NB
NB

O.E*OO
NB
NB

NOAEL
Benchmark

DOM
mg/kg/d

0.72
0.3
NA
5.4
2.2

0.756
0.049
1.8

10.5
0.7

1982
11
NA
5.8
64

0.023
0.1
29

159
116

0.132
0.6

0.14
1.8

0.013
0.014
0.11
0.11
0.11
0.036
0.036

1.8
5.8

0094
0094
2.9
7.17
215
1795
NA
196
NA
NA

0.39
NA
NA

7 20E-07

LOAEL
Benchmark

Dose
mg/kn/d

3.6
1

NA
16
65

7.56
049
NA
15.1

7
NA
14.3
NA
58

208
0.12

1
56
161
232
0.26

3
0.72
3.6

0.13
0.14
NA
NA
NA

0.36
0.36
36
58

094
0.94
5.8
717
718
NA
NA
NA
NA
NA
3.9
NA
NA

7.20E-06

Forage Area
Normalized

Exposure Dote
mg/kg/day
2.20E-05
O.OOE-KX)
1.09E-02
OOOE-KX)
1 36E+00
3.98E«01
440E-03
375E-01
1.15E*00
462E-02
4.30E-01
4.72E-01
845E«01
2.21E-01
4.47E-KX)
3.20E-04
578E-03
1.23E-01
6.68E-03
8.27E+00
O.OOE-KX)
4.40E-05
O.OOE-KX)
6.40E-06
2.16E-06
1.98E-06
1.22E-05
OOOE+00
2.21E-05
7.54E-06
409E-06
600E-08
133E-05
7.85E-04
1 05E-05
184E-03
5.78E-02
OOOE-KX)
4.08E-02
OOOE-KX)
O.OOE«00
O.OOE«OO
O.OOE«00
OOOE-KX)
O.OOE«OO
O.OOE-KX)
1 17E-07

Time on
Site
Ratio

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Site Area to
Forage Area

Ratio
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Exposure
Dote

mg/kg/day
2.20E-05
OOOEKX)
1 09E-02
OOOE+00
1 36E+00
3.98E-KI1
4.40E-03
3 75E-01
VISE *00
4.62E-02
4.30E-01
4.72E-01
S.45E+01
2.21E-01
4.47E+00
320E-04
578E-O3
1.23E-01
668E-03
8.27E+00
O.OOE-KX)
440E-05
O.OOE-KX)
6.40E-O8
2.16E-06
1.96E-06
122E-05
OOOE+00
2.21E-05
754E-06
409E-06
600E-06
133E-05
7.85E-04
105E-05
1.84E-03
5.78E-02
OOOE+00
408E-02
O.OOE-KX)
O.OOE+00
OOOE+OO
OOOE+00
OOOE+00
OOOE+OO
OOOE+OO
1.17E-07

Total Cone.
In Food

mg/Vg wet

0032

4

13

096

0.12

1.1
099

025

0.015
22

00023

00054
0.17

012

1.5E-07

Foo
Proportion

Clam
In Diet

1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
10
10
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0

a
Ingestlon

Rale
kg/Xg/oay

0.34
0.34
034
0.34
0.34
034
0.34
0.34
0.34
0.34
034
0.34
0.34
0.34
0.34
034
0.34
034
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
0.34
034
0.34
034
034
0.34
034
034
0.34
034
0.34
034
0.34
0.34
034
0.34
034
034
0.34

Proportion
of

Dose
0
0

1.0
0

1.0
0.11

0
0.87

0
0.88
0.87
071

0
0.39

0
0
0
0

0.76
0.90

0
0
0
0
0
0
0
0
0
0
0
0
0

1.0
0

1.0
1.0
0

1.0
0
0
0
0
0
0
0

042

RAF
1.0
1.0
1.0
1.0
10
10
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
10
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1 0

Si
Cone

In Sediment
mg/Vg dry

0011
0
0
0
0

16000
22
17

420
2.7
26
64

38000
58

1400
0.16
002
54

0.79
370

0.000
0.022
0.0000
0.0032
00000
0.00050
0.0049
0.0000
0.0095
00022
000072
00030
00048
00000
00048
00000

0
0
0
0
0
0
0
0
0
0

3.3E-05

tdlment
Dry Sediment

Ing. Rate
kgAgVday

0.0020
00020
00020
0.0020
00020
00020
0.0020
0.0020
00020
0.0020
0.0020
00020
00020
00020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
00020
00020
00020
00020
00020
00020
00020
0.0020
0.0020
00020
0.0020
0.0020
0.0020
0.0020
0.0020
00020
00020
0.0020
0.0020

Proportion
or

Dote
1.0
0
0
0
0

080
1.0

0.09

0.73

0.12

0.12

027
090
0.53

0.63

1.0
0.32

0.88

0.24

0.09

0
1.0E-KX)

0
1
0

0.51

0.81

0
0.86

0.58

035
1.0

072
0

0.91

0
0
0
0
0
0
0
0
0
0
0

057

Cone.
In Water

mg/1

34

0.015
0.32

00041
0.0074

87
0.020

1.7

0.0040
0.015

0.048

2.2E-08
1.0E-08
2.4E-O8

3.2E-08
3.2E-O8
27E-06

38E-08
29E-08
9.6E-07

94E-10

Water
ngestlon

Rate
l/Vg/day

098
0.9S

0.98

0.98

O.S8

098
098
0.98

0.98

0.98

0.98

098
098
096
0.98

098
0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.98

0.96

0.98

0.98

098
0.98

098
098
098
098
098
0.98

098
098
096
098
0.98

098
098
0.98

0.98

098
0.98

098

Proportion
of

Doee
0
0
0
0
0

0084
0

0.039
027

0
0.0093
0.015
010

0089
037

0
0.68
0.12

0
0.0057

0
0
0
0

1.0
0.49
0.19

0
014
0.42
065

0
028

00036
0089

0
0
0
0
0
0
0
0
0
0
0

0.0078

Note*
NA=Not available/applicable
NB * Benchmark not available
Balded values Indicate a Hazard Index greater than 1
Site area Is larger than foraging area therefore a site area to forage area ratio of 11s applied to the exposure dose
Food Chiin Made/ Components:
Hazard Index Estimate •= IFood Dosel * ISedlment Dosel * IDrmklno Water Dosel

Toxicologies! Benchmark

Food and Water Ingestlon Rate (EPA 1993).
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Appendix F
River Otter Food Chain Model - Clam Ingaillon - Avaraga Concantratlona - Borrow Pit Laka

Sauget Ai» I

Compound

Jlcamba
)lchloroprop
MCPA
rfCPP
Aluminum, Total
Antimony
Arsenic, Total
larlum
Cadmium, Total
^hromkim. Total
Zoppar. Total

Icon
.ead, Total
Manganese
Mercury
Molybdenum
Jfckel. Total
Silver
Zinc, Total
rom PCBI
Total DOT
Udrtn
Alpha Chkxdane
dWa-BHC
3ieUrln
:ndosuffan 1
;ndotulfan II
Endosutfan sulfate
:ndrin aklehyde
=ndrln ketone
3amma Cnkxdane
gamma-BHC (Undone)
Heptachlor
Heptachlor epoxlde
glethoxychkx
Acenaphthylene
3enzo(a)pyrenB
3enzo(b)fluoranthene
3onzo(k)fluoranthene
BIX2-ethyhaxvnphtrialale
3i-n-outylpnthalate
3lbenzo(a h)anthracene
3ialhylpMhalate
nuoranthene
IndenoO .̂S-c.dtovrene
Dloxin

NOAEL
H 12 art
Index
O.E-O0
6.E-07

NB
3.E-06
3.E-03
VE-01
3.E-04
9E-04
2.E-O4
3.E-04
6.E-07
1.E-04

NB
1.E-04
1.E-04
3E-O5
e.E-os
1 E-05

2.E-(M
2.E-04
e.E-07
1.E-07
2.E-07
5.E-O9
8.E-07
2.E-06
2E-07
SE-07
4E-07
4E-07
1 E-06

9E-09
6.E-09
4E-03
3.E-07
3. E-06

NB
2.E-06

NB
NB

2. E-OS

7.E-00
NB

7.E-08
6.E-00

NB
4 E-04

LOAEL
Hazard
Index
2.E-06
2.E-07

NB
1.E-06
1.E-03
1.E-02
3. E-05

NB
2 E-04

3 E-05

NB
1 E-04

NB
1 E-05

4.E-05
7. E-06

t.E-08
5. E-06

2.E-07
1E-04
4.E-07
2.E-08
4.E-06
3.E-O9
8.E-08
2.E-07

NB
NB
NB

4.E-OB
1.E-07
5.E-09
6.E-10
4.E-06
3.E-OB
2.E-06

NB
2.E-07

NB
NB

2.E-06
2.E-09

NB
NB
NB
NB

4 E-05

NOAEL
Benchmant

Dose

0.19
NA
3.5
1.4

0*87
0.032

1.2
e.8

0.450
1276
7.1
NA
3.70

4100
0.015
o.oee
19.00
10.30
75.0

0.095
0.4

0.093
1.2

000*5
0.009
007
0.07

007
0.023
0.023

1.2
3.7

O.M1

0.061
1.9
NA

0.25

NA
NA

4.62

139
NA

1156

126
NA

4 S635E-07

LOAEL
Benchmark

Dote
2.3

0.63

NA
10
4.2

4.67

0.32
NA

9.75
4.5
NA

916
NA
37
132

0.075
086
37
104
149
0.17

2
0.47

2.3
0.065
0.09

NA
NA
NA

0.23

023
2.3
37

061
0.61

37
NA
2.5
NA
NA

46.2

463
NA
NA
NA
NA

4.663E-06

Overall
Exposure

Dow
mg/ko/day
4.24E-06
1.13E-07
1.90E-O5
1.13E-05
4.01E-03
6.64E-02
8.87E-06
103E-03
1.53E-03
1.26E-04
7.70E-04
1.06E-03
1.39E-01
4.32E-04
5.39E-03
4.93€-07
5.39E-06
1.99E-04
1.96E-05
1.62E-02
640E-08
3.63E-06
1.7«E-Oe
051E-09
6.96E-09
1.36E-06
1.35E-06
3406-06
2.91E-08
6.96E-09
2.78E-OS
1.13E-08
2.23E-06
2.32E-08
2.00E-0>
5.58E-06
9.60E-07
S.07E-07
9.60E-07
86OE-07
100E-04
9.60E-07
5.07E-07
7.63E-05
9.60E-07
960E-07
1 71E-10

Time on
Site
Ratio

Site Area
to Forage

Area
Ratio
0.01

0.01

001
0.01

001
0.01
0.01

0.01

0.01
0.01

001
001
0.01

001
001
0.01

001
0.01

0.01

001
0.01

001
0.01
0.01

001
0.01

001
001
001
001
001
001
0.01

001
0.01

0.01
0.01

0.01

0.01

0.01

001
0.01

001
0.01

0.01

001
001

Expoiura
Doia

mg/kg/day
0
0
0
0
0
7
0
0
0
0
0
0
14
0
1
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Food
Total Cone.

in Food
mg/kQ wet

0
0

0018
0
4
11
0

0.96

0
0.12

061
o.ae

0
0.23

0
0
0
0

0.015
15
0
0
0
0
0
0
0
0
0
0
0
0
0

0.0023
0

00054
0
0
0
0

0099
0
0

0075
0
0

8.3E-08

Clam
Concentration

mo/kg

0.018

4
10.5

0.96

0.12

0.68

0.86

0.23

0.015
15

0.0023

0.0054

Proportion
Clams
In Diet

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
10
1.0
1.0
10
1.0
1.0
1.0
1.0
10
.0
.0
.0
.0
.0
.0

0.099 | .0
1.0
1.0

0075 10
1.0
10

83E-06 1.0

Ingeitlon
Rale

kg/kofday
0.10

0.10

0.10

0.10
0.10

0.10

0.10

0.10

0.10
0.10

0.10

0.10

0.10
0.10

010
0.10

0.10

0.10

0.10

0.10

0.10

010
0.10

0.10

0.10

0 10
0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10
0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

010

Proportion
ol

DOM
0.00

0.00
0.97

000
1.0

0.16

0.00

0.93
0.00

0.93

088
0.81

0.00
054
0.00

0.00

000
0.00

0.77

0.92

0.00

000
0.00

0.00

0.00

000
0.00

0.00

0.00

0.00

0.00
0.00

0.00

0.99
0.00

0.97

0.00
0.00

0.00

0.00
0.99

000
0.00
0.99

0.00

0.00
0.49

RAF
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
10
1.0
1.0
10
10
1.0
1.0
1.0
1.0

Cone
In Sediment

mo/ka
0.011
0.026
0.14

2.8
2 6

13667
2.2
16

350
2.1
22
49

34000
48

1213

0.12
0.60

47
1

310
1.0 0016
1.0 0.0091
1.0 00044
10 0.0016
1.0 0.0013
1.0 00033
10 0.0029
1.0 0.0065
1.0 0.0066
1.0 0.0016
1.0 00064
1.0 00026
1.0 0.0048
1.0 00044
10 00048
1.0 0.044
1.0 0.24

1.0 013
1.0 0.24

1.0 0.24
1.0 0.24

10 0.24

1.0 0.13

1.0 024
10 024
1.0 0.24

1.0 2.2E-05

)ry Sediment
Ing. Rate
kg/kg/day
0.00040
0.00040
0.00040
000040
000040
0.00040
0.00040
0.00040
0.00040
0.00040
000040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
000040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
000040
0.00040
000040
0.00040
0.00040
0.00040
000040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
000040
0.00040
000040
000040

Proportion
ol

Dose
1.00

0.00

0.030
0.00
0.00

0.82

1.0
0.061
092
0065
0.11

0.16

0.96
044
0.90

1.0
0.43
0.95

023
0.076
000
1.0

0.00

1.0
075
0.94

0.86

0.00

0.91
0.71

092
1.0

0.86

0.006
0.96

0.032
000
0.00
000
0.00

0.010
000
000
0.013
0.00

o.oo
051

Water*
Cone

in Water
tno/1

1.6

0.012
0.16

00041
0.0053

3.9
0.0083
067

0.0040
0012

0.031

22E-06
3.0000010
24E-06

3.2E-06
3.2E-06
2.7E-06

3.6E-06
2.6E-06
9.6E-07

6.96E-10

Rate
l/kg/dey

006
008
008
0.06
0.06
0.08

008
0.08

0.08

006
0.06
0.08

0.08

008
0.08

0.08

008
0.08

0.08

0.06

0.08

0.08

0.06

0.08

0.08
0.08

006
0.06

0.06

0.06
0.06

0.08

0.06
0.08

0.06

0.08
0.08

0.06

0.08

0.08

0.08

0.08

0.08

008
0.06

0.06
0.08

Proportion
of

Dose
0.000
0000
0000
0000
0000
0.019
0000
0.0090
0085
0.000
0.0043
0.0040
0022
0.015
0.099
0.000
0.57

0.047
0.000
0.002
0000
0.000
0.000
0.000
0.25
0.058
014
0000
0.086
0.29

0.078
0.000
014

0001

0.038
0000
0000
0000
0.000
0000
0000
0.000
0000
0000
0000
0-000
0.003

Note*
NA-NOI available/applicable
NB • Benchmark not available
BokJed valuei Indicate a Hazard Index greater than 1
Half the detection limit U ueed lor compound! mat were not delected.

food Cnaki MMef CoMponentt:
Hazard Index Eatimate • [Food Doael * [Sediment Doeel * [Drinking Water Oo»el

ToxkxHodtcal Benchmark

Food and Drinking Water Inoettion Rale (EPA 1993)

"For the eedknent component, we convert me food Ingealfon rate tram wet weight to dry weight (Invertebrate moliture>80V plant molahire-70%) and then calculate a aadlmeM mgestion rale (rom the
Mdlment proportion in the diet (dry weight) estimated In Beyer et al. (1994)



AppandbiF
River Otl.r Food Chain MocM -Ctam Ingntlon • Maximum Concentrations - Borrow Pit Lake

SaugetAnal

impound

>lcamba
Dichloroprop
MCPA
MCPP
Aluminum, Tout
Antimony
Arsenic, Total
Barium
;admlum. Total
Chromium, Total
;opper. Total
ron
.gad. Total
rianganese
Mercury
Molybdenum
Nickel, Total
Silver
Zinc. Total
Total PCBi
Total DOT
hldrin
Alpha CNordane
Mla-SHC
}(oWrin
Endosutfanl
indoauHanll
•ntfolulfan sulate

Endrin k«tona
3amma Chkxdane
oamma-BHC (Llndane)
Meptachkx
Heptachlor epnxide
Methoiychlor

BefKrXbXIuoranthene
teuzolkXIuoranthene

3uj(2-ethvhexy<)prithalate
Dl-n-butylphthalale

Dlethylphthalaie
Fluor anthene
Indenofl̂ .S-c^toyrene

Hai art
Index

OEtOO
NB

OEtOO
3E-01
2.E««1
3E-02
9E-02
3E-02
3.E-02
9E-05
2E-02

NB
1.E-02
2 £.02

4E-03
VE-02
1E-03
2E-04
3.E-02
OEtOO
2.E-05
O.E*00
1.E-09
2.E-09
3.6-05
3.E-09
O.EtoO
9E-OS
5.E-05
2E-05
iE-09
9E-07
4E-03
3E-OS
3E-04

NB
O.EtoO

NB
NB

4E-03
O.EtOO

NB
1E-05
OEtOO

NB

Hazard
Index

OEtOO
NB

O.EtOO
1.E-01
2.Et«
3E-03

NB
2.E-02
3E-03

NB
VE-02

NB
1E-03
9.E-03
9.E-04
1 E-03
9E-04
2.E-09
2.E-02
O.EtOO
4.E-06
O.EtOO
6.E-07
2.E-09
3.E-00

NB
NB
NB

5.E-09
2.E-00
5.E-07
9E-09
4.E-04
3E-00
1E-04

NB
OEtOO

NB
NB

4.E-O4
O.EtOO

NB
NB
NB
NB

Benchmark
Doaa

CMS
NA
35
1.4

0497
0.032

12
59

0450
1276

7.1
NA

3.70
4100

0.015
O.OM
1900

10.30
75.0

0095
0.4

0.093
1.2

DOOM
o.oot
0.07

0.07
007
0.023
0023

12
3.7

0061

0061

19
NA

025
NA
NA

4.62

139
NA

1155

126
NA

4 9635E-07

Benchmark
Dote

063
NA
10
42

4.97
0.32
NA

9.75
4.5
NA
919
NA
37
132

0.075
0.69
37

104
149
0.17

2
0.47
2.3

0.095
0.09
NA
NA
NA
023
0.23
2.3
37

061
0.61
37
NA
2.3
NA
NA

462
463
NA
NA
NA
NA

4.963E-09

Overall

DOM
mg/kq

O.OOEtOO
320E-03
OOOEtOO
4006-01
7.97E»00
690E-04
1.04E-01
194E-01
131E-02
1.21E-01
125E-01
1.59E»01
499E-02
9.96E-01
6.40E-05
699E-04
229E-02
1.92E-03
235E<00
OuOE*00
9.90E-06
O.OOE<00

, 1.29E-09
1.76E-07
2.90E-07
2.15E-09
O.uOErtO
4.09E-09
1.14E-09
5.04E-07
1.20E-09
2.22E-06
230E-04
200E-09
5.40E-04
OOOE'OO
O.OOE»00
OOOE*00
OOOE'OO
1 70E-02
O.OOE»00
OOOE'OO
1 20E-02
OOOE«00
O.OOEfOO
290E-06

Site
Ratto

1
1
1
1

Site Area

Area
Ratto

1
1
1

Dow
mg/fcfj/dav

oooe»oo
320E-03
OOOE»00
400E-01
797E*00
9.90E-04
1.04E-01
1.94E-01
131E-02
1.21E-01
125E-01
1.59E*01
498E-02
69«E-01
6.40E-05
9.99E-04
2.29E-02
1.92E-03
2.35E*00
OOOE*00
9.90E-00
o.ooe»oo
1.29E-09
1.76E-07
2.90E-07
2.156-09
0.006*00
4.09E-06
1 146-06
5.04E-07
1.20E-06
222E-06
2.30E-04
2.00E-06
540E-04
O.OOE'OO
OOOE*00
OOOE'OO
O.OOE*00
1.70E-02
O.OOE*00
O.OOE«00
1.20E-02
oooe-oo
OOOE'OO
2.90E-06

in Food
mgAowet

0.032

4
13

096

0.12

1.1
0.99

0.25

0015

22

00023

0.0054

0.17

0.12

1.5E-07

Concentration
moAo

Food

Claim
In Diet

1.0
1.0
10
10
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
10
1.0
10
1.0
10
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
10
10
1.0
10
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
10
1.0

Rate
kg/ko/dav

0.10

0 10
0.10

010
0.10

010
010
0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10
010
010
010
0.10
0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10
0.10

0.10

0.10

0.10
0.10

0 10
0.10

010
0.10

010
0.10
0.10

0.10

0.10

010
0.10

0.10

010

of
DOM

0.00

10
0.00
1.0

019
000
092
0.00

092
0.91
0.79

000
0.50

0.00

000
0.00
000
0.93

O.M
0.00

0.00

0.00
0.00

ooo
0.00
0.00

0.00

0.00

0.00
0.00

0.00

0.00

10
000
10

0.00

0.00

000
000
1.0

0.00

000
1.0

000
0.00

052

RAF

.0
0
0
0
0
.0
.0

1.0
10
10
1.0
10
1.0
1.0
10
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
10
1.0
10
10
10
1.0
1.0
10
1.0
10
10
10
1.0
1.0

Sa

n Sediment
mu/ko

0
0
0
0

19000
22
17

420
2.7
26
94

39000
59

1400

016
0.92
54

0.79

370
0

0.022
0

0.0032
0

000050
0.0049

0
0.0095
0.0022
0.00077
0.0030
00049

0
00049

0
00000
0.0000
0.0000
00000
00000
00000
00000
00000
0.0000
00000
33E-05

dhnant'

Ing. Rate
ko/ko/day

000040
0.00040
000040
000040
000040
000040
000040
0.00040
0.00040
0.00040
0.00040
0.00040
000040
000040
0.00040
000040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
000040
0.00040
000040
000040
0.00040
0.00040
000040
000040
0.00040
0.00040
0.00040

of
Dote

000
000
000

I 0.00

090
1.0

0065
097
0.093
0.096
020
0.99

0.47

090
10

053
095
017
0.093
0.00

1.0
000
1.0

0.00

0.71

0.91
0.00

O.M
0.77

0.57
1.0

096
000
096
0.00
000
000
000
0.00
000
000
0.00

0.00

000
000

Watar1

m Water
mg/l

34

0015

032

0.0041
0.0074

9.7
0.020

1.7

00040
0.015

0049

2.2E-06
0.000001
2.4E-09

32E-06
326-06
2.7E-00

3.9E-09
296-06
9 6E-07

Rate
J/kg/dav.

009
009
009
009
009
009
008
0.06

0.09
009
0.09

009
0.06

0.06

009
009
0.06
0.09

009
009
0.09
0.09

0.09

0.09
0.00

009
0.00

0.09
0.09
0.09

009
009
0.09
0.06

009
006
0.09
009
006
0.09

0.09

008
009
0.08

0.09

0.09

of
Dose

0000
0000
0000
0000
0034
0000
0012

0.132
0.000
00027
0.0047
0.044
0032
0.195
0000
0465
0.053
0.000
0.002
0000
0.000
0.000
0000

1.0
0.29
0.099
0.000
0.093
0.23
0.43
0.000
0.14

00010
0036
0000
0.000
0000
0.000
0.000
0000
0000
0.000
0000
0.000
0000

Notai:
NAsNot available/applicable
NB - Bandimark not available
Bowed vakM Indicate a Hazard Index greater than 1
Half the detection HmM \t uMd for compounds ttial were not detected.

Foot Chito Dotftf Compound:
Hazard Index Estimate * [Food Doael * [Sediment Dosel * [Drinking Water Dotal

Tnlcoloalcal Benchmark

Food and Drinking Watar Ingeatlon Rate (EPA 1993)

"For the sediment component, we convert the food Ingestton 'ate from wet weight B dry weight {Invertebrate molsture-90%: plant moiature-70%) and then calculate a sediment Ingeetkxi rate from the

sediment proportion In the diet (dry weight) estimated In Beyer et all 1994)



Appendix F

Rlv*r Otter Food Chain Model • FUh Inoastlon - Average Concentration! - Borrow Pit Lake
Sau«rtAnial

împound
2,4-0
}icamba
)lchloroprop
JCP*
MCPP
Aluminum. Total
Antimony
treenlc, Total
Barium
;admlum, Total
Chromium. Total
Copper, Total
ron
.ead, Total
Manganese
Mercury
ttorvbdenum
Jlck«l, Tot*
Silver
Zinc. Total
Total PCBs
Total DOT
AWnn
Alpha Chlontane
dett»-BHC
Jletdrtn
;ndosulfan 1
Endoculfan II
;ndoaulfan sulfale
Endrin aldehyde
Endhn ketone
3amma ChtonJane
gamma-BHC (Lindane)
Heptachlor
Heptachkx epoxlde
Memoxvchkx
Acenaphmytene
Benzo(a)pyrene

BenzrXkXmoranthene
Blt(2-emyhe»yl)prithalate
31-n-butylphttialate
3lbenzo(a,h)anltiracene
Dietnylphtnalate
Fluorantfiene
Indenof 1 ,2.3-c.d)pyrene

NOAEL
Hazard
Index
9.E-08
3.E-OS

NB
5E-04
8.E-06
2E-01
3E-04
6E-05
2E-04
2.E-05
16-07
1.E-04

NB
1.E-04
1.E-04
9.E-03
8E-05
1E-05
4.E-07
3E-04
1.E-03
4E-05
2.E-07
3E-06
6E-07
2.E-06
2E-07
5.E-07
4.E-07
4.E-07
1 E-06
6E-08
6E-09
3E-OS
3E-07
9E-08

NB
ZE-06

NB
3.E-O5
2E-07

NB
2.E-06
8E-09

NB
5 E-03

LOAEL
Hazard
Index
2.E-08
gE-oe

NB
2.E-04
3.E-O6
2E-02
3.E-05

NB
2.E-04
2E-06

NB
1.E-04

NB
1 E-OS
4E-05
2E-03
8E-08
5.E-OB
4.E-08
2.E-04
7E-04
7. E-06

4E-08
2E-06
8E-OB
2E-07

NB
NB
NB

4E-08
1E-07
3E-06
6E-10
3E-06
3.E-O8
5E-06

NB
2.E-07

NB
3 E-06
5.E-06

NB
NB
NB
NB

5 E-04

NOAEL
Benchmark

DOM
0.47
0.19
NA
35
14

0.487
0032

1.2
68

0450
1276
7.1
NA

370
4100
0015
0.066
1900
10.30
750
0.003
0.4

0093
1.2

0.0085
0009
0.07
007
0.07
0.023
0023

1.2
37

0061
0.061

19
NA
0.25

NA
482
139
NA

1156
128
NA

4 6635E-07

LOAEL
Benchmark

Dote
2.3
063
NA
10
4 2
487
0.32
NA

9.75
45
NA
918
NA
37
132

0075
0.68
37
104
149
0.17

2
047
2.3

O.OS5
0.09
NA
NA
NA
0.23
0.23
23
37

0.61
081
3 7
NA
25

NA
46.2
463
NA
NA
NA
NA

4 663E-06

Overall
Exposure

Dose
mcykQ

4.24E-06
587E-06
7.19E-06
161E-03
1 13E-05
7.87E.O2
8.87E-08
7.20E-O5
153E-03
840E-08
5.55E-04
9.74E-04
1.39E-01
4.69E-04
539E-03
1.28E-04
5S9E-06
1.99E-04
459E-06
2.28E-02
1.16E-04
V37E-O5
176E-08
392E-06
6.96E-09
138E-08
1.35E-08
3.40E-08
291E-08
8.96E-09
2.78E-08
707E-06
2.23E-06
204E-06
200E-O6
1.76E-07
9.60E-07
507E-07

960E-07
1.17E-04
2.40E-05
1.39E-05
225E-05
9.60E-07
1.61E-05
2 35E-09

Ratio of
Forage Arei

to Site
0.01

0.01

001
001
001
001
0.01

001
0.01

0.01

001
0.01

001
001
0.01

001
0.01

0.01

0.01

001
0.01

001
0.01

0.01

001
001
001
001
0.01

0.01

0.01

0.01

001
0.01

0.01

0.01

0.01
0.01

0.01

001
001
0.01

0.01

0.01

0.01

001

Time on
Site
Ratio

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

Exposure
Doss

mg/kfj/day
0
0
0
0
0
8
0
0
0
0
0
0
14
0
1
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

Food
Total Cone

In Food
mo/kg wet

0
00058
0.0086

1.6
0
23
0
0
0
0

046
0.77

0
027

0
013

0
0
0
22

0.12
0.014

0
0.0039

0
0
0
0
0
0
0

00071
0

0.0020
0
0
0
0

0
012
0.023
0.013
0.021

0
0.015

2.3E-06

Large Fisti
>XK*ntrallon

moAg

00070
0.0066

1.1

16

0.53
069

024

0.086

18

Proportion
Large Fish

In DIM
0.72
072
072
0.72
0.72
0.72
072
0.72
072
072
0.72
0.72
072
072
0.72
072
072
072
0.72
072

0.15 072
0.016 072

072
00054 0.72

0.72
072
072
072
072
0.72
072

0 0098 0 72
072

00028 072
072
072
0.72
072

072
0090 072
0032 072

072
0.016 0.72

0.72
072

2 7E-06 1 0.72

Foraoer
2oneentratk>n

mgfluj

00026
00067

2.8

40

0.29
0.99

0.36

0.23

30

Proportion
Forager
In Diet

0.28

0.28

0.28
028
028
028
028
0.28
0.28
0.26
0.28
026
0.28
0.26
0.28
0.28
0.28
0.28
0.28
0.28

0.030 0.28
0.0077 0.28

028
0.26
0.28
026
028
0.28
028
0.28
028
028
0.28
0.28
0.28
0.28
0.28
0.26

0.28
016 0.26

02t
0.046 0.26
0031 0.28

0.26
0054 0.26

1.2E-08 0.28

Ingestion
Rate

xgftg/aav
0.10

010
0 10
0.10
0 10
0.10
0.10
0 10
0.10
010
010
010
0.10
0.10
0.10
0.10
010
0.10
010
0.10

0.10

010
0.10

010
010
0.10

0.10

010
0.10

0.10

0 10
0.10

010
0.10

010
0.10

010
0.10

0.10
0.10

0 10
0.10

0.10

010
0.10

0.10

Proportion
0<

Dose
0.00
0.96
0.92
099
0.00
029
000
000
000
0.00
0.84
0.60
0.00
0.56
000
1.0

0.00
0.00
0.00
094
1.0
1.0

0.00
1.0

000
0.00
0.00
0.00
0.00
000
0.00
10

0.00
0.99
000
000
0.00
0.00

0.00
ow
0.96

0.98

0.96
0.00

0.94

0.96

Sediment'

RAF
1.0
1.0
1.0
1.0
10
1.0
1.0
10
1.0
1.0
1.0
10
1.0
10
1.0
10
1.0
1.0
1.0
1.0

Cone.
In Sediment

mg/kg
0.011
0026
0.14

2.8
2.8

13667
22
16

350
2.1
22
49

34000
46

1213

012
0.60

47
1.1
310

10 0011
10 0.0091
1.0 0.0044
10 00016
10 0.0013
1.0 0.0033
1.0 0.0029
1.0 0.0065
1.0 0.0066
10 00016
1.0 0.0064
1.0 00028
1.0 0.0048
1.0 0.0044
1.0 0.0046
1.0 0.044
1.0 0.24
1.0 0.13

1.0 0.24
1.0 0.24
1.0 0.24
10 0.13
1.0 024
1.0 0.24
10 0.24
1.0 2.2E-05

Dry Sediment
Ing Rate
kg/Xg/day
0.00040
000040
000040
0.00040
000040
0.00040
000040
0.00040
0.00040
0.00040
0.00040
0.00040
000040
000040
0.00040
0.00040
000040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
0.00040
000040
0.00040
0.00040
0 00040
000040
000040
0.00040
0.00040
0.00040
0.00040
000040
000040
0.00040
0.00040

0.00040
0.00040
0.00040
0.00040
0.00040
000040
0.00040
0.00040

Proportion
ol

Dose
1.00

0.019
0079

00070
000
069
10

0.87
0.92
1.0

016
0.20
0.98
041
090
0.00
043
0.95
000
0.054
0.00
0.00
000
0.00
0.75
094
066
0.00
0.91
0.71
0.92
000
066

0.0066
0.96
0.00
0.00
0.00

0.00
0.0062
0040
0.038
0.043
0.00
0.060
0037

Water*
Cone.

In Water
mg/l

1.6

0012

016

00041
0.0053

3.9
0.0063
067

0.0040
0.012

0.031

22E-06
0.000001
2.4E-06

32E-06
3.2E-06
27E-06

3.8E-06
2.6E-06
96E-07

7.0E-10

ngeaion
Rate

I/kg/day
008
008
008
006
0.08
0.08
0.06
008
008
0.06
008
0.08
006
0.08
008
0.06
006
0.08
008
0.08
0.08
008
0.08
0.06
008
008
008
0.08
0.08
0.08
0.08
0.08
006
0.08
0.08
0.08
0.08
0.08

006
0.08
008
008
0.06
006
0.08
0.08

Proportion
of

Dose
0000
0.000
0.000
0.000
0.000
0.016
0.000
013
0085
0.000
0.0059
0.0043
0.022
0.014
oon
0000
0.57
0047
0.000
0.0011
0.000
0000
0.000
0.000
0.25

0.058
0.14

0.000
0068
0.29
0076
0.000
0.14

0.0010
0.036
0.000
0.000
0000

0.000
0000
0000
0.000
0.000
0.000
0.000
0.000

Notes:
NA'Not available/applicable
NB - Benchmark not avdlaMe
Boued vakiM Indicate a Hazard Index greater than 1
Half the detection limit to ueed for compounds that were not delected.

food CAati Mode/ Campanena:
Hazard Index Estimate • Food Doeel * [Sediment Dosel • IDrinklno Water Do»»l

To>kak>gical Benchmark

Food and Drinking Water Ingestion Rate (EPA 1993)

"For the sediment component, we convert the food Ingestton rate from WM weight to dry weight (Invertebrate moleture-60%; plant molsture*70%) and then calculate a sediment Ingestion rate from thi
sediment proportion In the diet (dry weight) estimated m Beyer el» (1994)



AppendlKF
River Otter Food Chiln Mod«l - Flxh Ingntlon • Maximum Concentrations • Borrow Pit Lake

SaugetAnal

Comoound
1.4-D
Dlcambe
)lchloroorop

MCPA
MCPP
Aluminum. Total
Antimony
Arsenic, Total
iarium
Cadmium, Total
Chromium. Total
:opper. Total
ron
Ltad, Total
ilanganeM
Mercury
.toMxJanum
<K*«, Total
Sliver
Zinc. Total
Total PCBi
Total DOT
Udnn
Upha CNordane
Mta-BHC
Mektrln
Endosulanl
EnrJosutan II
Endoeuiran sulfate
indnn aldehyde
Endnn ketone
Gamma Chkxdane
gamma-BHC (Lindane)
Heptachtor

vlethoxychlor

3enzo(bXluoranthene
Benzo(k)f1uorantherte
9lftt2-ethyhexyl)prithalat«
Dt-n-outylphthalale
Dlbenzota.hlanthracene

Fluoranthm
Indenol 1 ,2,3-c.d)pyrene

NOAEL
Hazard
Index
e.E-oe
1.E-03

NB
6E-02
O.E*00
2.E-HI1
3E-02
7.E-03
3E-02
2.E-03
7E-05
2E-02

NB
2E-02
2.E-02
2.E4W
1.E-02
1.E-03
3E-OS
4.E-O2
3.E-01
6.E-03
O.E»00
7.E-04
2E-OS
3.E-09
3.E-09
O.E*00
6.E-05
5.E-09
2.E-05
1.E-03
6E-07
3E-03
3.E-05
OE»00

NB
O.E»00

NB
NB

3.E-03
2.E-09

NB

OE'OO
NB

LOAEL
Hazard
Index
2.E-00
3E-04

NB
2E-02
O.E'OO
l.E<«
3.E-03

NB
2.E-02
2E-04

NB
2E-02

NB
2E-03
5.E-03
SE-01
IE-OS
6.E-04
3E-06
2.E-02
1.E-01
1.E-03
O.E.OO
4.E-04
2.E-M
3.E-06

NB
NB
NB

9E-06
2E-06
6E-04
6E-08
3.E-04
3E-06
OE*00

NB
OE»00

NB
NB

3.E-04
5.E-08

NB

NB
NB

NOAEL
Benchmark

Doai
0.47

0 IS
NA
3.5
1.4

0487
0.032

12
6.8

0.450
1278

7.1
NA

3.70
4100

0.019
O.OM

1900
10.30
750
0.0*3
0.4

0083
1.2

0.00*5
o.oog
0.07

0.07

0.07
0.023
0.023

1.2
3.7

0061

0.061
19
NA
025
NA
NA

4.82

139
NA

126
NA

LOAEL
Benchmark

Doae
2.3

0.63

NA
10
4.2

467
0.32
NA
975
4.5
NA

9.18

NA
37
132

0.075
0.66

37
104
149
017

2
0.47

2.3
0.086
0.09

NA
NA
NA

0.23
0.23

23
37

061
0.61

37
NA
25
NA
NA
462
463
NA

NA
NA

Overall
Exposure

DOM
mo/kg

4.40E-06
210E-04
663E-04
2.22E-01
0006*OO
1 05E*01
S80E-04
8.00E-03
1.94E-01
1.08E-03
668E-02
1.36E-01
1.59E«01
5.93E-02
6.96E-01
3.58E-02
6.88E-04
2.28E-02
3.16E-04
2.66E*00
1.41E-02
2.38E-03
O.OOE»00
8.65E-04
1.78E-07
2.80E-07
2.15E-06
O.ODE+00
4.08E-O6
1 14E-06
5.04E-07
1.37E-03
222E-08
2.02E-04
200E-06
0006*00
0006*00
0006*00
O.OOE*00
OOOE-00
1 346-02
2306-03
1.34E-03

oooe»oo
1.51E-03
3.94E-07

RaHool
•onge Arei

to SKe

1
1

Time on
SKe
Ratio

1
1

Exposure
DOM

moAu/dey
4 40E-06
2.10E-04
««3E-04
222E-01
0006*00
105E»01
8806-04
800E-03
1 94E-01
1.08E-03
8.88E-02
1 38E-01
1.59E*01
J.93E-02
6.96E-01
3.56E-02
6.86E-04
2286-02
3.16E-04
2.68E«00
2*16-02
2.38E-03
oooe»oo
6.89E-04
1.76E-07
280E-07
2.19E-08
0.006*00
406E-08
1.14E-06
5.04E-07
1376-03
2.22E-06
2.02E-04
200E-06
OOOE»00
0006*00
0006*00
OOOE»00
0006*00
1.34E-02
2.306-03
1.34E-03

0006*00
1.S1E-03
3.94E-07

Food
Total Cone.

In Food
moAoMl

0
0.0021
00066

22
0
38
0
0
0
0

0.76

1.1
0

0.35

0
0.36

0
0
0
25

0.24

0.024
0

0.0088
0
0
0
0
0
0
0

0014

0
00020

0
0
0
0
0
0

0134

0.023
0.013

0
0.015

3.8E-06

Large Fan
Concentration

mo/kg

0.0019
00066

1.8

33

0.93

0.89

0.25

0.26

22
0.32

0.029

0.012

0.019

00028

0097
0032

45812E-06

Proportion
Large FWi

In Diet
0.72

0.72

072
072
0.72
0.72

072
0.72
0.72

072
0.72

0.72

0.72

072
0.72
072
0.72

072
0.72
0.72

0.72

0.72
0.72

0.72

0.72
0.72

0.72

0.72

0.72
0.72

0.72

072
0.72

072
072
072
0.72

0.72

072
072
0.72

072
0.72

0.72

072
0.72

Forager
Concentration

mo/ko

0.0026
00087

3.3

52

0.32
1.7

0.59

0.80

33
0.039
0.010

023

0.046

0.054
18E-O6

Proportion
Forager
in DM

0.26

0.28

0.28

0.26

0.26
028
0.26

0.28
0.28

0.28

028
028
028
0.28

0.28

028
0.28
0.26

026
0.26
0.26

0.28
0.28

0.28
0-28

0.28

0.26
0.28

0.28

0.28

0.26
0.28

028
0.26
0.28

028
0.28

028
028
028
0.28

0.26
0.26

0.28

0.28

0.28

Ingestlon
Rale

kg/kg/day
0.10

010
0.10

0.10

010
0.10

0.10

0.10

0.10

010
0.10

0.10

0 10
0.10

010
0 10
0.10
010
0.10

0.10

0.10

0.10
010
0.10
0.10

0.10

0.10

0.10
0.10

0.10

010
0.10

010
0.10

0.10

010
0.10
0.10

0.10

0.10
0.10

o.to
010

0.10
010
0.10

Proportion
of

DOM
0.00
10
1.0
1.0

000
0.38
000
0.00
0.00

0
0.86
081
000
0.58
0.00
10

0.00
0.00
000
0.94
1.0
1.0

0.00
1.0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
10

0.00
10

0.00
0.00
0.00
0.00
000
0.00
1.0
1.0
1.0

0.0
1.0

097

Sediment'

RAF
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1.0
10
1.0
1.0
1.0
10
10
1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
10

Cone.
in Sediment

mgrkg
0011

0
0
0
0

18000
2.2
17

420
2.7
28
64

36000
58

1400

0.16

0.92
54

0.79

370
0

0.022
0

0.0032
0

0.0049
0

0.0099
0.0022
000072
00030
00046

0
00048

0
0
0
0
0
0
0
0

0
0

3.3E-05

Dry Sediment
Ing. Rate
ko/kg/day

0.0004
00004
0.0004
00004
0.0004
0.0004
0.0004
00004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
00004
0.0004
0.0004
00004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
00004
0.0004
0.00040
000040
000040
0.00040
000040
000040
0.00040
000040
000040
0.00040
0.00040
0.00040
0.00040

0.00040
000040

Proportion
of

DOM
1.0

000
0.00

000
000
0.61
1.0

085
0.87
1.0

0 12
0.19

0.96

0.39

0.80
0.0018
053
0.95

0.00
0.058
0.00

0.00
0.00

0.00

0.00

0.71

0.91
0.00
094
0.77

0.57

0.00

0.88

000
0.96

000
0.00
0.00

000
0.00
0.00

0.00

0.00

0.00
000

Water*
Cone

In Water
mo/1

3.4

0015

0.32

0.0041
0.0074

67
0.020

1.7

0.0040
0.015

0.048

2.2E-06
0.000001
2.4E-06

3.2E-08
3.2E-08
2.7E-08

3.8E-06
296-06
9.6E-07

ingestion
Rate

I/kg/day
0.08

0.08

0.08

0.06

0.06
0.08

0.08

008
0.08

0.08

006
0.08

008
0.08

0.08
0.08

008
006
0.08
0.08

008
0.06

0.06
0.08

0.08

0.08

0.08
0.08
0.08

0.08

0.08

008
0.08

008
0.06

008
0.08

0.08

0.06

0.08

0.08

008
0.08

008
0.08

Proportion
of

DOM
0.000
0000
0.000
0.000
0.000
0.026
0000
019
0.13

0.000
00038
0.0043
0044
0.027
020
0.000
047

0093
0.000
0.0014
0.000
0.000
0.000
0.000
1.0

0.29
0.089
0.000
0.063
023
043
0.000
0.14

00011
0.038
0000
0000
0.000
0000
0.000
0.000
0000
0.000

0000
0.000

None:
NA-Not available/applicable
NB • Benchmark not available
BoUed valuei Indicate a Hazard IndCT greater man 1
Half the detection limit ie uaad for compounds that were not detected.

food Cfuat Mod»f CompeMncs:
Hazard Index Estimate - IFcod DoMl * ISedlment Doeel * fprlnklng Water Dosel

Toxkatoglcal Benchmark

Food and Drinking Water Ingestton Rate (EPA 1993)

"For the sediment component, we convert the food mgeetlon rate from wet weight to dry weight (Invertebrate moMure-oCrV plant
sediment proportion m the dM (dry weight) estimated In Beyer at al. (1994)

moMura-70%) and then calculate e aadlmen) mgestlon rate from the



Appendix F
Food Chain Model For Bald Eagle Ingesting Flih • Average Concentrations - Borrow Pit LaKa

Sauget Araa I

2ontaminanf
2,4-D
)tCeYTiba
JfcrtoroixoD
rfCPA
MCPP
Aluminum, Tout
Antimony
Arsenic. Total
lanum. ToUl
:admlum. Told
:hramHim. Total
:opper, Total
ion
.Md. Total
rianganeM
riarcury
AHytxXmum
**el. Total
Sliver
Zinc, Total
Total PCBi
Total DOT
Akhin
Alpha Chkxtfane
Mta-BHC
>eldnn
EntfosuHanl
Endosutfan II
cndotuHan luKM
Endrtn aldehyde
Endnnkgtone
3amma CMontane
oamma-BHC (LlndaiM)
Hettachlor
Heptachkx euoxlde
Methoxychtor
Total PAHI
nisfl-emylhexylfehlhala
W-n-butvlpnthalate
DlethylphthaUle

NOAEL
Hazard
Index

Bench NA
Bench NA
Bench NA
Bench NA
Bench NA

3.E-OS
Bench NA

1.E-07
4E-07
OE*00
1E-04
3.E-08

Bench NA
4.E-05
4E-08
2.E-03
s.E-oe
8.E-09

Bench NA
2E-04
1E-04
1.E-03

Bench NA
5.E-07
2E-10
7.E-10
1.E-11
OE*00
2.E-11
2.E-OB
1.E-08
a.E-07
1.E-10

Bench NA
Bench NA
Bench NA
OEtoo
VE-05
5.E-05

Bench NA

LOAEL
Hazard
Index

Bench NA
Bench NA
Bench NA
Bench NA
Bench NA
Bench NA
Bench NA

5E-08
2.E-07
O.E»00
J.E-05
2.E-08

Bench NA
4.E-08

Bench NA
2.E-04
6E-09
8.E-00

Bench NA
3.E-05
1.E-05
1.6-04

Bench NA
B.E-00
5.E-11

Bench NA
Bench NA
Bench NA
Bench NA

2.E-00
1.E-08
2.E-07
1.E-11

Bench NA
Bench NA
Bench NA
O.E*00

Bench NA
5.E-08

Bench NA
1.E-O5

NOAEL
Benchmvk

Dosemo/koAl
NA
NA
NA
NA
NA

108.7
NA

5.14

208
1.45

1
47
NA
1.13

977
0.0084

3.5
77.4

NA
14.S

0.18

0.0028
NA

2.14

0.58

0.077
10
10
10

0.01

0.01

2.14

2
NA
NA
NA
40
1.1

0.11

NA
0.000014

LOAEL
Benchmark

Dose moAo/d
NA
NA
NA
NA
NA
NA
NA

12.94
41.7

20
&

61.7
NA
11.3

NA
0.004
35.3

107
NA
131
1.8

0.028
NA
10.7

2.2S

NA
NA
NA
NA
0.1
0.1
10.7

20
NA
NA
NA
400
NA
1.1
NA

0.00014

Forage Aiea
Normalized

Exposure Dose
ma/ko/dav
O.OOE+00
1.28E-08
1.19E-08
2.04E-04
oooe»oo
297E-03
O.OOEtOO
046E-07
887E-06
OOOEKJO
«.S«E-M
1.24E-04
2.1SE-04
4.32E-09
370£-05
1.S4E4S
2.22E-07
842E-07
OOOE»00
330E4X!
270E-OS
2.88E-08
OOOEtOO
(-78E-07
122E-10
S.55E-1 1
1.33E-10
OOOEtOO
178E-10
1.78E-10
1.50E-10
VTSE-Oe
2.11E-10
5.04E-07
5.33E-11
0006*00
oooe-oo
1 83E-OS
9.78E-O8
324E-OD
1 54E-09

Ratio lor
Time In
Site Area

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
05
0.5
0.5
05
0.5
0.5
05
0.5
05
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Site Area to
ForaaeArea

Ratio
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0000
0.003
0.003
0003
0.003
0003
0.003
0.003
0.003
0003

Expoure
Dose

mo/kg/day
OOOE»00
B.38E-04
7.92E-04
1.38E-01
0006*00
106E*00
OOOE«00
430E-O4
596E-03
0006*00
840E-02
B.30E-02
1.43E41
2.88E42
247E-02
1.03EJE
1.48E-04
4J8E-04
OOOE»00
2.20E*00
1.80E-02
192E-03
OOOEtOO
8.52E-04
8.14E-OB
370E-08
a.gaE-os
O.OOE»00
i.i«e-o7
1.18E-07
9.BBE-08
1.18E-03
1.41E-07
3.36E-04
3.55E-08
O.OOE*00
O.OOEtOO
1.08E-02
3.B4E-03
2.10E-03
1.02E-09

Total Cone.
In Food

mg/Vg wet
0

0.0070
o.ooee

1.1
0
19
0
0
0
0

0.53

0.89

0
0.24

0
0086

0
0
0
18

0.15

0.018
0

0.0054
0
0
0
0
0
0
0

o.ooee
0

00028
0
0
0

0090
0032
0.018

8.5E-08

FlthTluue
Concentration

moykg wet

00070
0.0088

1.1

18

0.53
0.89

0.24

0.088

16
0.15
0.018

0.0054

0.0098

0.0028

0.090
0.032
0018

8.5E-08

Pood
Proportion

Fish
In Diet

1.0
.0
0
0
.0
.0
.0
.0
.0
.0

1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Ingestlon
Rate

koAo/dav
012
0.12

0.12

0.12

012
012
0.12

012
012
0.12

0.12

012
012
0.12

0.12

0.12

012
0.12

012
0.12

0.12

012
0.12

0.12

0.12

0.12

0.12

0.12

0.12

0.12

0.12

0.12

0.12

0.12

0.12

0.12

0.12

012
012
0.12

0.12

Proportion
of

DOM
0
1.0
1.0
1.0
0

0.97

0
0
0
0
1.0
1.0
0

0.99

0
1.0
0
0
0

1.0
1.0
1.0
0
1.0
0
0
0
0
0
0
0
1.0
0
1.0
0
0
0
1.0
10
1.0
1.0

Cone.
In Water

mo/1

1.8

0.012
0.18

0.0041
0.0053

3.9
0.0083

0.87

0.0040
0012

0.031

0.0000022
0.000001
0.0000024

0.0000032
0.0000032
0.0000027

0.0000038
2.8E-06
98E-07

3.3E-10

Water
ingestion

Rate
lAg/day
0.037
0037
0037
0.037
0.037
0037
0.037
0.037
0.037
0.037
0037
0037
0.037
0.037
0037
0.037
0.037
0.037
0.037
0037
0.037
0037
0037
0.037
0037
0.037
0037
0.037
0.037
0.037
0.037
0.037
0037
0.037
0037
0.037
0.037
0.037
0.037
0037
0.037

Proportion
of

DOM
0
0
0
0
0

0.030
0
1.0
1.0
0

0.0024
0.0023

1.0
0.011

1.0
0

1.0
1.0
0

0.00052
0
0
0
0

1.0
10
1.0
0
1.0
1.0
1.0
0
1.0

0.00028
10
0
0
0
0
0

1.2E-05

Noter
NA = Not avallablefeppllcatxe
Bench NA = Benchmark not available

Food Chabi Model Components:
Hazard Index Estimate - [food Dosel < ISedlment Oosel * rPrinklng Water Dosel

Toxicologies' Benchmark
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Appendix F

Food Chain Modal For Bald Eagle Ingesting Fish from the Borrow Pit Lake Maximum Concentrations
SaugatAraal

Contaminant

>teamba
Mchkxoprop

MCPA
MCPP
Aluminum, Total
Antimony
Arsenic. Total
lanum. Total

Cadmium, Total
Shromiunv Total

Copper, Total
Iron
ead. Total

Manganese
4ercury

Molybdenum
Hckel, Total

Sllvar
line. Total
•otal PCB.
'001 DOT

AUrln
Atona CMordane
Ma-BHC

Lndo«ull«nl
•ndosulanll
Endosulfan sulfate
Endrin aldehyde
Endnn ketone
jamma Chtordane
oamma-BHC (Ltndane)
Heptachlor
Heptachlor epoxide
irietnoxychlor
Total PAHi
X>{2-athylhexyl)DMhals
>n-butytphlhalale
DMhvlphthalate

NOAEL
Hazard
Index

Bench NA
Bench NA
Bench NA
Bench NA
BanchNA

4.E-02
Bench NA

1 E-04

8E-O4
OE*00
1 E-01
2E-03

Bench NA
3.E-02
SE-OS
I.E«00
4.E-05
7.E-08

Bench NA
2.E-01
2.E-01
1.E«OO

BanchNA
7.E-O4
1.E-07
5.E-07
9.E-09
OE*OO
1E-09
IE-OS
IE-OS
1.E-03
7E-OS

Bench NA
Bench NA
Bench NA

O.E*00
1E-02
3.E-02

Bench NA

LOAEL
Hazard
lnde>

Bench NA
Bench NA
Bench NA
Bench NA
Bench NA
Bench NA

4E-05
3 E-04

O.E»00
2.E-02
2.E-03

Bench NA
3.E-03

Bench NA
3E-01
4.E-M
S.E-08

Bench NA
2.E-02
2.E-02
1.E-01

Bench NA
1.E-04
4.E-08

BanchNA
BanchNA
Bench NA
Bench NA

1.E-OJ
1 E-O8
2 E-04

7.E-09
Bench NA
Bench NA
Bench NA

O.E»00
Bench NA

3.E-03
BanchNA

NOAEL
Benchmark

Doiamg/kgyd

NA
NA
NA
NA

109.7
NA
514
209
1.43

1
47
NA
1.13
977

0.0004
3.9
77.4
NA
14.5
0.18

0.0028
NA

2.14

O.H
0.077

10
10
10

0.01

0.01
2.14

2
NA
NA
NA
40
1.1

0.11

NA

LOAEL
Benchmark

Dosemg/kg/d
NA
NA
NA
NA
NA
NA
NA

12.«4
41.7

20
5

01.7

NA
11.3
NA

0.094
33.3

107
NA
131
1.1

O.OJ8
NA
10.7
2.25
NA
NA
NA
NA
0.1
0.1
10.7
20
NA
NA
NA
400
NA
1.1
NA

Forage Area
Normalized

Exposure DOM
mg/kg/day
O.OOE+00
2.28E-O4
792E-04
2 18E-01
OOOE»00
4 09E*00
OOOE»00
555E-04
1.1BE-02
O.OOE*00
1 12E-01
1 07E-01
322E-01
307E-02
6.29E-02
3 12E-02
1.4SE-04
3. HE -04
OOOE»00
2.A4E+00
384EJM
3.4SE-03
O.OOE»00
1.44E-03
8.14E-08
37oe-oe
a.oae-OB
OOOE.OO
1 15E-07
1 HE-07
999E-OB
2 28E-03
141E-07
330E-04
3.S3E-08
OOOE'OO
OOOE»00
1 16E-02
384E-03
2.18E-03

Ratio for
Time in
Site Area

1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
l
1
1
1
1
1
1
1

Site Area to
Forage Area

Ratio

Exposure
DOM

mo/kg/day
O.OOE+00
228E-04
7.B2E-04
2.18E-01
OOOE»00
4.09E*00
O.OOE+00
333E-04
1 16E-02
000£»00
1.12E-01
1 07E-01
322E-01
3.07E-02
8296-02
312E-02
1.48E-O4
J.55E-04
OOOE»00
2.64E+00
3.84E-02
3.4K-03
O.OOE»00
1.44E-03
0.14E-O8
370E-O*
B.B8E-Oa
O.OOEtOO
1.HE-07
1 18E-07
9«9E-0«
2.28E-03
141E-07
3.36E-04
3.33E-08
O.OOE'OO
O.OOEtOO
1.16E-02
3ME-03
2.1«E-03

Total Cone.
In Food

mgAQ wet
0

00019
O.OOM

18
0
33
0
0
0
0

093
0.99

0
0.23

0
02«

0
0
0
22

0.33
0.029

0
0.012

0
0
0
0
0
0
0

0.019
0

00028
0
0
0

0097
0032
0.019

FiahTitaue
Concentration

mg/kg wet

0.0019
0.0068

1.8

33

0.93

0.89

025

0.28

22
0.32

0.029

0.012

0.019

0.0028

0.097
0.032
0.018

1 5E-05

Food
Proportion

Flah
In DM

1.0
1.0
1.0
10
1.0
10
10
1.0
10
10
1.0
10
10
10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10
1.0
10
10
1.0
10
10
1.0
10
1 0
1.0
10
10
1.0
10

Ingestton
Rate

kg/ko/day
0.12
0.12
012
012
0.12
0.12
012
0.12
0.12
0 12
012
0 12
012
0 12
0.12
0.12
012
012
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
012
0.12
0.12
012
0 12
0.12
012
0 12
0.12
0.12
0.12
012
0.12
0 12

Proportion
of

Dose
0

1.0
1.0
1.0
0

097
0
0
0
0

1.0
1.0
0

0.99
0

1.0
0
0
0

1.0
1.0
1.0
0

1.0
0
0
0
0
0
0
0

10
0

1.0
0
0
0

10
1.0
1.0
1 0

Cone.
in Water

mg/1

3 4

0.015
032

0.0041
00074

97
0020

1.7

0.0040
0.013

0.048

2.2E-08
0.000001
2.4E-08

3.2E-08
3.2E-08
27E-08

3.8E-08
29E-08
99E-07

42E-10

Water

Rate
I/kg/day
0037
0037
0037
0.037
0037
0.037
0.037
0037
0.037
0.037
0037
0037
0.037
0037
0.037
0.037
0037
0.037
0037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0037
0.037
0.037
0037
0.037
0.037
0037
0037
0037
0.037
0.037
0037
0.037
0037

Proportion
Of

Dose
0
0
0
0
0

0.031
0
1.0
1.0
0

00014
00028

1.0
0.024

1.0
0

1.0
1.0
0

0.00087
0
0
0
0
1.0
1.0
1.0
0

1.0
10
10
0

1.0
000032

1.0
0
0
0
0
0

8 5E-06

Notes:
NA » Not avaUablefappllcaDle
Bench NA - Benchmark not available

Hazard Index Estimate • rFood Doiel * ISedlment Do«al * IDhnklno Water Petal
Toxicoloaical Benchmark
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